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Index 
Primary indexing terms include plant taxa, contributing authors, major subjects, and most key words. Additional salient 
topics are featured if deemed appropriate, incluiling geographic regions, genes and genetic loci , analytical software and 
concepts, selected informal plant groups, and vegetation types. For reasons of brevity, taxonomic names at the rank of 
species and below are omitted, except where particular spec ies constitute the focus of research. New taxa and combinations 
are in boldface. Organisms other than monocotyledonous plants (e.g., outgroup taxa, model organisms, and pollinators, 
etc.) are listed where they augment the di scussion of monocot comparative biology. First authors of papers are cited in 
conjunction with the title of their article, followed by coauthor names ("et al." follows the first author's name in contri-
butions having three or more authors). Coauthors are entered without the article title. Numbers precede letters in the 
alphabetical order of the index , unless they are part of a composite term where a subsequent component determines 
placement: e.g., 18S rONA is arranged under DNA. The connectors "and," "as," " in, " "or," and " versus" are ignored 
for the purpose of alphabetical placement. Indexing terms are located to pages where their di scussion assumes significant 
importance and not where they represent merely a passing mention . 
A a 
atpB analys is of 456, 458 
atpB-rbcL analysis of, combined 460 
Abaxial, in floral terminology 494 
ABC model , of flower development 121 , 151 - 158,490-491 
Abolboda, multigene analysis of 68, 70 
A canthephippium 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Acanthochlamys, rnultigene analysis of 67, 69 
Acaules 212 
Achlorophyllous taxa 
in Liliales phylogeny 564-565 
mitochondrial genome of 58 
problematic, in multigene analysis 64-65, 71, 73 
Acianthinae 
atpB analysis of 450 
atpB-rbcL analysis of, combined 460 
rbcL analysis of 450 
Acianthus 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Acineta 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
A cis 
in Amaryllidaceae phylogeny 358-359, 363 
nuclear ribosomal DNA analysis of 359 
A-class genes, in flower development 121 , 151- 158 
Aclinia, in Dendrobieae phylogeny 473, 477 
Acoelorraphe, seedling morphology and anatomy of 254, 
258-262 
Acoraceae 
18S rONA analysis of 80-81 
flower development in 107 
GenBank data on 30 
geographic origins and distribution of 24 
long branch attraction in 80-8 1 
mitochondrial genome of 56-58 
multigene analysis of 65, 67 , 69 
ndhF analysis of 41 
plastid genome analysis of 7, 12 
Acorales 
fleshy fruit of 137 
fossil record of 92-94 
GenBank data on 18- 19, 30 
geographic origins and distribution of 24 
mitochondrial genome of 56- 58 
multigene analysis of 66-67, 69 
ndhF analysis of 41 
plastid genome analysis of 7, 56 
Acoropsis, fossil record of 92 
Acarus 
concerted convergence of traits in 36 
18S rONA analysis of 80-81 
fleshy fruit of 142 
floral structure and orientation in 160, 168-169 
flower development in 109, 119, 121 
fossil record of 92-93 
four-gene (PHYC , rbcL, ndhF, atp l ) analysis of 82, 84-
86, 88 
long branch attraction in 80-81 
mitochondrial genome of 58 
monosulcate pollen in 191 
multigene analysis of 67, 69-71, 82, 84-86, 88 
ndhF analysis of 36-38, 4 I, 46 
664 Index ALISO 
plastid genome analysis of 7-8, 11-12, 70-71 
pollen aperture in 194 
Acropetal homeosis, definition of 482 
Actinidia, mitochondrial genome of 54 
Actinomorphic flowers 481-482, 494 
Adaptation. See also specific taxa 
ndhF analysis of 28-51 
Adaptive radiation, of Agavaceae 329-344 
Adaxial, in floral terminology 494 
Adelidae 437 
Adelopetalum, in Dendrobieae phylogeny 466, 471-472 
Adenochilus 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Adonidia 
conservation biology for 278-284 
desiccation tolerance of 280-283 
germination of 280-282 
seed ecology of 282 
Adrorhizon, in Dendrobieae phylogeny 465-466 
Aechmea 
ndhF analysis of 39 
origin, age, and divergence of 628 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Aerangidinae 
atpB analysis of 455 
atpB-rbcL analysis of, combined 462-463 
rbcL analysis of 455 
Aerangis 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Aeranthes 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Aeridinae 
atpB analysis of 454-455 
atpB-rbcL analysis of, combined 462-463 
rbcL analysis of 454-455 
Aeropetes 437 
Africa. See also specific taxa of 
arid track of 606, 614-615 
biogeography of 606 
disjunct populations of Androcymbium in 606-617 
monocot origins and distribution in 22-27 
sub-Saharan, Iridaceae pollination in 434-444 
tropical versus southern 23, 606 
Afrocalathea, in Marantaceae phylogeny 645-646, 655-656 
Afrotrilepis 
desiccation-tolerant arborescence in 129-133 
exotics replacing or competing with 133 
human burning of 133 
variability of growth forms 131 
Agapanthaceae 
aperture pattern and microsporogenesis in 198-203 
in Asparagales phylogeny 289-292, 322-323 
fleshy fruit of 137 
flowers of 292 
GenBank data on 31 
mitochondrial genome of 289-291, 294 
multigene analysis of 72, 290-291 
ndhF analysis of 38, 40, 291, 316 
ndhF-rbcL analysis of, combined 317, 319 
phytomelaniferous seeds of 137 
plastid genome analysis of 6-7, 9, 13, 290-291 
relationship with Alliaceae 355-356, 363-365, 367 
relationship with Amaryllidaceae 355-356, 363-365, 
367 
Agapanthoideae, in Amaryllidaceae phylogeny 355-356 
Agapanthus 
in Amaryllidaceae phylogeny 355-358, 361, 367 
in Asparagales phylogeny 322-323 
exclusion from Alliaceae phylogeny 367 
flowers of 292-293 
microsporogenesis in 200-201 
multigene analysis of 68, 70, 291, 318, 321 
ndhF analysis of 40, 291, 316, 319 
ndhF-rbcL-ITS analysis of, combined 318, 321 
nuclear ribosomal DNA analysis of 361 
as outgroup in Gilliesioideae study 368 
plastid genome analysis of 5, 7-9, 291, 355 
Agavaceae 
adaptive radiation of 339-341 
in Asparagales phylogeny 288-293, 315, 319-323 
associated genera of 313 
bimodal karyotypes in 288, 296, 314, 324-325 
chloroplast DNA analysis of 315 
chromosome numbers of 295, 329 
concerted convergence of traits in 47 
cultural significance of 314, 329 
DNA sequencing of 313 
early diverging members of 324-325 
economic importance of 329-330 
evolutionary relationships of 292 
floral biology of 334-335 
flowers of 330-335 
fossil record of 339 
fruit of 137, 142, 146, 331-334 
GenBank data on 31, 315, 320-321 
general ecology of 330 
geographic distribution of 329, 331-334 
historical classification of 314-315, 322-323, 329 
microsporogenesis in 198-203 
mitochondrial genome of 59, 290-291 
monocarpic versus polycarpic 330 
multigene analysis of 66-67, 72, 288, 290-291, 315-
322, 326 
natural history of 331-334 
ndhF analysis of 37-38, 40, 47, 291, 313, 315-319, 326 
ndhF-rbcL analysis of, combined 313, 315-321, 326 
ndhF-rbcL-ITS analysis of, combined 315, 318, 321-
322, 326 
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net venation in 293 
nuclear ribosomal DNA analysis of 314-319, 326 
origin and age estimates of 339-340 
ovary position in 292, 314, 325-326, 329 
parallelism in 293 
phylogeny of 313-331 
phytomelaniferous seeds of 322 
plant-pollinator interactions in 334-335, 337-338, 
340-341 
plastid genome analysis of 7, 9, 12, 288, 290-291 
pollen aperture in 193-194, 198-203 
pollination of 325-326, 329-344 
polyploidy in 329 
reproductive ecology of 330, 334-335 
rosettes of 330 
self-compatibility of 330 
structure of 329 
undisputed genera of 313 
woody versus herbaceous 330 
Agavaceae sensu latissimo 323-324 
Agavaceae sensu stricto 325-326 
Agavales, bimodal karyotypes in 288 
Agave 333 
adaptive radiation of 339-340 
in Agavaceae phylogeny 313, 316-318, 326, 329-331, 
339-340 
in Asparagales phylogeny 288, 291-293 
bats and, coevolution and mutualism of 330, 337-338, 
340 
bimodal karyotypes in 288, 295-296, 314 
chloroplast DNA analysis of 315 
chromosome number of 295 
clonal propagation of 341 
concerted convergence of traits in 47 
cultural significance of 314, 329 
economic importance of 329-330 
epigyny of 322 
evolutionary relationships of 292 
flowers of 326, 333, 335 
fruit of 326 
geographic distribution of 326, 332-333 
historical classification of 314-315 
life-history traits of, diversity of 341 
mitochondrial genome of 288, 291 
morpho-physiological adaptations of 341 
multigene analysis of 68, 70, 291 
natural history of 333 
ndhF, rbcL, and ITS analysis of, combined 315, 318 
ndhF analysis of 40, 291, 316, 319, 326 
ndhF-rbcL-ITS analysis of, combined 321-322 
net venation in 293 
nuclear ribosomal DNA analysis of 326 
origin and age estimates of 339-340 
ovary position in 326, 329 
pollen aperture in 194, 330 
pollination of 325-326, 333, 335-338 
protection against large herbivores 341 
reproductive ecology of 330 
reproductive efficiency of 341 
roots of 341 
shape of 341 
speciation of 326, 329, 333, 339-341 
Agave subgen. Agave 326, 331, 333 
pollination of 335 
speciation in 340 
Agave sub gen. Littaea 326, 331, 333 
bats and 337 
geographic changes in reproductive ecology of 336-337 
historical classification of 314 
pollination of 335-337 
speciation in 340 
Agrostocrinum, multigene analysis of 347-348 
Agrostophyllinae, atpB-rbcL analysis of, combined 462-463 
Ainea, in Tigridieae phylogeny 412-413 
Alania 
multigene analysis of 68, 70, 291 
ndhF analysis of 40, 291 
plastid genome analysis of 7-8, 291 
Albuca 
multigene analysis of 291 
ndhF analysis of 40, 291, 316 
ndhF-rbcL analysis of, combined 317 
ndhF-rbcL-ITS analysis of, combined 318 
Aletris 
multigene analysis of 67, 69 
ndhF analysis of 41 
Alisma 
fossil record of 94 
multigene analysis of 67, 69 
ndhF analysis of 41 
Alismacites, fossil record of 94 
Alismaphyllum, fossil record of 94 
Alismataceae 
concerted convergence of traits in 42, 44 
flower development in 107-108 
fossil record of 94-96 
GenBank data on 30 
geographic origins and distribution of 24 
multigene analysis of 65, 67, 69, 71 
ndhF analysis of 38, 41, 44, 46 
plastid genome analysis of 7, 9 
pollen aperture of 197 
Alismatales 
bimodal karyotypes in 288 
concerted convergence of traits in 44 
fleshy fruit of 137, 142 
floral structure and orientation in 168-169 
flower development in 107-110 
fossil record of 94-98 
GenBank data on 18-19, 30 
geographic origins and distribution of 24-26 
mitochondrial genome of 55-57 
666 Index ALISO 
multigene analysis of 65-67, 69-71 
ndhF analysis of 37-38, 41, 44-46 
operculum absence in 193 
phylogeny/subclades of 107-108 
plastid genome analysis of 7, 9, 12, 56-57, 70-71 
Alismatidae, phylogenetic reappraisal of Hydrocharitaceae 
211-230 
Alismatids 
fossil record of 94-98 
mitochondrial genome of 55-58 
pollen aperture in 194 
Allagoptera 
ndhF analysis of 39 
seedling morphology and anatomy of 254, 258-262 
Allepipona 438 
Alliaceae 
in Asparagales phylogeny 289-293, 322-323, 367 
bimodal karyotype in 293, 296 
chemical characters of 293 
chromosome number of 293-295 
diversity of 293-294, 298 
evolutionary relationships of 292 
flowers of 292-293 
GenBank data on 31 
genome size of 293-295 
geographic origins and distribution of 22, 24 
homeosis in 152 
lack of Arabidopsis-like telomeres in 289 
microsporogenesis in 292 
mitochondrial genome of 289-291, 294 
molecular studies of Gilliesioideae 367-371 
multigene analysis of 65-68, 70, 72, 290-291, 317-
319, 367-371 
ndhF analysis of 38, 40, 291 
ndhF-rbcL analysis of, combined 317, 319 
ndhF-rbcL-ITS analysis of, combined 318 
phylogeny and intrageneric classification of Allium 
372-395 
phylogeny of 367-368 
phytomelaniferous seeds of 137 
plastid genome analysis of 7, 9, 13, 290-291 
pollen aperture and microsporogenesis in 198-203 
relationship with Agapanthaceae 355-356, 363-365, 
367 
relationship with Amaryllidaceae 355-356, 363-365, 
367 
Robertsonian changes in 296 
telomere composition in 294 
Alliaceae-Asparagaceae clade 290-291 
Allioideae 
in Alliaceae phylogeny 367, 369 
in Amaryllidaceae phylogeny 356 
Allium 372-395 
in Alliaceae phylogeny 367-368, 372 
in Amaryllidaceae phylogeny 372 
in Asparagales phylogeny 288, 322-323 
characteristics of 372 
chloroplast DNA analysis of 372-373 
chromosome evolution in 296-297 
economic importance of 372 
floral structure and orientation in 166 
genome size of 289, 294-295, 305 
genomic sequencing of 289, 305-310 
geographic distribution of 372 
gynobasic style of 367 
historical classification of 372-373 
mitochondrial genome of 55, 288, 291, 294 
as model taxon for Asparagales 298 
multigene analysis of 66, 68, 70, 291 
ndhF analysis of 40, 291 
ndhF-rbcL analysis of, combined 317 
nomenclature conspectus of 394-395 
nuclear ribosomal DNA analysis of 372-395 
photographic images of 384-385 
phylogeny and intrageneric classification of 372-395 
plastid genome analysis of 7-9, 291 
pollen aperture and microsporogenesis in 199 
polyploids and hybrid taxa 383 
Robertsonian changes in 296 
telomeres in 289 
Allium subgen. Allium 372-374, 380, 382, 389, 395 
Allium subgen. Allium sect. Allium 372, 374, 382, 389 
Allium subgen. Allium sect. Avulsea 382 
Allium subgen. Allium sect. Brevidentia 374, 382, 389 
Allium subgen. Allium sect. Brevispatha 374, 382, 389 
Allium subgen. Allium sect. Caerulea 374, 382, 385, 389 
Allium subgen. Allium sect. Codonoprasum 372, 374, 382, 
385, 389 
Allium subgen. Allium sect. Costulatae 374, 382 
Allium subgen. Allium sect. Crystal/ina 374, 382, 389 
Allium subgen. Allium sect. Eremoprasum 389 
Allium subgen. Allium sect. Kopetdagia 374, 382, 389 
Allium subgen. Allium sect. Longivaginata 389 
Allium subgen. Allium sect. Mediasia 374, 382, 389 
Allium subgen. Allium sect. Minuta 374, 382 
Allium subgen. Allium sect. Multicaulea 389 
Allium subgen. Allium sect. Pal/asia 374, 389 
Allium subgen. Allium sect. Scorodon 372, 374-375 
Allium subgen. Allium sect. Spathulata 389 
Allium subgen. Amerallium 372-373, 375, 380, 383-386, 
391, 394 
Allium subgen. Amerallium sect. Amerallium 375, 383 
Allium subgen. Amerallium sect. Arctoprasum 375, 382-384 
Allium subgen. Amerallium sect. Briseis 375, 382-383 
Allium subgen. Amerallium sect. Bromatorrhiza 375, 382-
384, 386 
Allium subgen. Amerallium sect. Caulorhizideum 375, 382, 
386 
Allium subgen. Amerallium sect. Lophioprason 375, 382-
384, 386 
Allium subgen. Amerallium sect. Molium 375, 382-384, 386 
Allium subgen. Amerallium sect. Narkissoprason 375, 382 
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Allium subgen. Amerallium sect. Rhopetoprason 375, 382-
383 
Allium subgen. Anguinum 376, 380, 382, 386, 394 
Allium subgen. Anguinum sect. Anguinum 376 
Allium subgen. Bromatorrhiza 372, 380 
Allium subgen. Butomissa 380, 382, 387-388, 394 
Allium subgen. Butomissa sect. Austromontana 377-378, 
382, 387-388 
Allium subgen. Butomissa sect. Butomissa 376, 382, 384 
Allium subgen. Caloscordum 373, 380, 382, 386, 394 
Allium subgen. Caloscordum sect. Caloscordum 375, 382, 
384 
Allium subgen. Cepa 382, 390, 395 
Allium subgen. Cepa sect. Annuloprason 376, 382, 390 
Allium subgen. Cepa sect. Cepa 377, 385, 390 
Allium subgen. Cepa sect. Condensatum 377, 382, 390 
Allium subgen. Cepa sect. Sacculiferum 379, 382, 390 
Allium subgen. Cepa sect. Schoenoprasum 379, 382, 390 
Allium subgen. Cyathophora 380, 382, 388, 394 
Allium subgen. Cyathophora sect. Coleoblastus 377-378, 
380, 382, 388 
Allium subgen. Cyathophora sect. Cyathophora 377, 380, 
382, 384, 388 
Allium subgen. Cyathophora sect. Milula 377, 380, 382, 388 
Allium subgen. Melanocrommyum 373, 375-376, 380, 382, 
387, 394 
Allium subgen. Melanocrommyum sect. Acanthoprason 387 
Allium subgen. Melanocrommyum sect. Acaule 387 
Allium subgen. Melanocrommyum sect. Acmopetala 375, 
387 
Allium subgen. Melanocrommyum sect. Aroidea 375, 382, 
387 
Allium subgen. Melanocrommyum sect. Brevicaule 375, 382, 
387 
Allium subgen. Melanocrommyum sect. Compactoprason 
375, 382, 387 
Allium subgen. Melanocrommyum sect. Kaloprason 375, 
382, 384, 387 
Allium subgen. Melanocrommyum sect. Megaloprason 375-
376, 382, 387 
Allium subgen. Nectaroscordum 373, 380, 382-383, 394 
Allium subgen. Nectaroscordum sect. Nectaroscordum 384 
Allium subgen. Polyprason 382, 395 
Allium subgen. Polyprason sect. Daghestanica 377-378, 
382, 385, 390 
Allium subgen. Polyprason sect. Falcatifolia 377-378, 382, 
385, 390 
Allium subgen. Polyprason sect. Oreiprason 377-378, 382 
Allium subgen. Polyprason sect. Scorodon 374-375, 382 
Allium subgen. Porphyroprason 386, 394 
Allium subgen. Porphyroprason sect. Porphyroprason 376, 
384 
Allium subgen. Reticulatobulbosa 380, 382, 389-390, 395 
Allium subgen. Reticulatobulbosa sect. Campanulata 376-
377, 382, 385 
Allium subgen. Reticulatobulbosa sect. Flaviscordum 378-
379 
Allium subgen. Reticulatobulbosa sect. Nigrimontana 378, 
382, 390 
Allium subgen. Reticulatobulbosa sect. Reticulatobulbosa 
378-379, 382 
Allium subgen. Reticulatobulbosa sect. Scabriscapa 378, 
382, 385, 389-390 
Allium subgen. Reticulatobulbosa sect. Sikkimensia 378, 
382, 390 
Allium subgen. Rhizirideum 372-373, 380, 388-389, 391, 
394 
Allium subgen. Rhizirideum sect. Caespitosoprason 376, 
378, 380, 382, 384 
Allium subgen. Rhizirideum sect. Eduardia 380, 382, 385, 
388-389 
Allium subgen. Rhizirideum sect. Reticulatobulbosa 378 
Allium subgen. Rhizirideum sect. Rhizirideum 379, 382, 385 
Allium subgen. Rhizirideum sect. Tenuissima 379-380, 382, 
385 
Allium subgen. Vvedenskya 386-387, 394 
Allium subgen. Vvedenskya sect. Vvedenskya 375, 382 
Allozyme analysis 
of Borderea 543, 550 
of Lemnaceae 231, 234, 240 
Allium subgen. Melanocrommyum sect. Melanocrommyum Aloe 
375-376, 382, 384 African disjunction of 614 
Allium subgen. Melanocrommyum sect. Miniprason 376, 
382, 387 
Allium subgen. Melanocrommyum sect. Popovia 376, 382, 
387 
Allium subgen. Melanocrommyum sect. Pseudoprason 376, 
382, 387 
Allium subgen. Melanocrommyum sect. Regeloprason 376, 
382, 384, 387 
Allium subgen. Melanocrommyum sect. Thaumasioprason 
387 
Allium subgen. Melanocrommyum sect. Verticillata 376, 
382, 387 
Allium subgen. Microscordum 375, 380, 382-383, 394 
Allium subgen. Microscordum sect. Microscordum 375, 382 
Agavaceae placement in 314 
aloin caps of 349 
in Asparagales phylogeny 288, 291-292 
bimodal karyotypes in 288, 295-296 
chromosome number in 295 
evolutionary relationships of 292 
genome size of 295 
historical classification of 322 
lack of Arabidopsis-like telomeres in 289 
microsporogenesis in 199, 202 
mitochondrial genome of 288 
multigene analysis of 291 
ndhF-rbcL analysis of, combined 317, 319 
as outgroup in Xanthorrhoeaceae analysis 347 
668 Index ALISO 
tree habit/vegetative architecture of 129 
Aloin caps 349 
Alooideae, in Xanthorrhoeaceae phylogeny 349 
Alophia 
combined morphological, cpDNA, and ITS analysis of 
420-421 
geographic distribution of 422 
morphology of 417 
nuclear ribosomal DNA analysis of 419-420 
plastid genome analysis of 415-416, 418 
in Tigridieae phylogeny 412-413, 415-422 
Alpinia 
mu1tigene analysis of 68, 70 
ndhF analysis of 39 
origin, age, and divergence of 627 
Alpinieae, biogeographical analysis of 625 
Alstroemeria 
fleshy fruit of 146 
in Liliales phylogeny 560, 562-563 
multigene analysis of 67, 69 
ndhF analysis of 41 
plastid genome analysis of 7-8 
Alstroemeriaceae 
fleshy fruit of 137, 146 
GenBank data on 30 
geographic origins and distribution of 24 
in Liliales phylogeny 559-565 
multigene analysis of 65, 67, 69, 71-72 
ndhF analysis of 38, 41, 46 
as outgroup in Androcymbium study 607 
plastid genome analysis of 7 
pollen aperture in 191 
sister relationships of 564 
Amana 
in Liliales phylogeny 560, 562-564 
sister relationships of 564 
Amary llidaceae 
African clade of 356 
American clade of 356, 358-359 
in Asparagales phylogeny 289, 291-293, 322-323, 355 
biogeography of 356 
chemical characters of 293, 355 
chloroplast DNA analysis of 356 
chromosome numbers of 295 
concerted convergence of traits in 39-40, 44, 4 7 
dry fruit capsules of 138-139 
Eurasian clade of 356, 358-359, 363 
evolutionary history of 363-364 
fleshy fruit of 137-139, 146, 360 
flowers of 292 
fossil record of 94 
GenBank data on 31, 357 
historical classification of 355-356 
homeosis in 152 
infrafamilial classifications of 355-366 
microsporogenesis in 198-203 
mitochondrial genome of 289, 291, 294 
morphology of 355 
multigene analysis of 72, 291, 317, 319, 355-366 
ndhF analysis of 38-40, 44, 47, 291, 356-365 
ndhF-rbcL analysis of, combined 317, 319 
nomenclatural conservation of 363-365 
nuclear ribosomal DNA analysis of 356-365 
ovary position in 292 
phylogeny of 355-366 
phytomelaniferous seeds of 137, 146 
plastid genome analysis of 7, 9, 13, 291, 355-366 
pollen aperture in 193, 198-203 
relationship with Agapanthaceae 355-356, 363-365, 
367 
relationship with Alliaceae 355-356, 363-365, 367 
synapomorphies of 355 
Amaryllideae 360 
in Amaryllidaceae phylogeny 358, 360 
biogeography of 356 
geographic distribution of 360 
morphology of 360 
seeds of 360 
stamina! tube of 360 
synapomorphies of 360 
Amaryllidiformes, in Amaryllidaceae phylogeny 360 
Amary llidinae 
in Amaryllidaceae phylogeny 360-361 
nuclear ribosomal DNA analysis of 361 
Amaryllidoideae, in Amaryllidaceae phylogeny 355-356 
Amaryllis 
in Amaryllidaceae phylogeny 360-361, 364 
multigene analysis of 291, 317 
ndhF analysis of 40 
ndhF-rbcL analysis of, combined 317 
nuclear ribosomal DNA analysis of 361 
Amborella 
18S rDNA analysis of 80 
four-gene (PHYC, rbcL, ndhF, atpl) analysis of 82, 
84-86 
multigene analysis of 67, 69 
plastid genome analysis of 5-6, 8 
as problematic taxon, in multigene analysis 64-65 
Amborellaceae 
18S rDNA analysis of 80 
multigene analysis of 67, 69 
plastid genome analysis of 6 
Amerorchis, plastid genome analysis of 7-8 
Amianthium 
chromosome number of 571, 573, 575 
defining characters of 568, 571 
geographic distribution of 571 
habitat of 571 
habit of 572 
inflorescence of 571-572, 574 
in Liliales phylogeny 561 
in Melanthieae phylogeny 568-576 
VOLUME 22 Index 669 
morphology of 571-575 
ovary position in 571, 575 
perigonal glands of 571-572, 574 
rootstock of 571-572 
tepals of 571-572 
Amischotolype 
concerted convergence of traits in 42, 44 
ndhF analysis of 39 
in Tradescantieae phylogeny 521-525 
Ammocharis 
in Amaryllidaceae phylogeny 360-361 
nuclear ribosomal DNA analysis of 361 
Amphiphyllum, ndhF analysis of 39 
Anacharideae 218, 222 
Anacharidoideae 227 
Anacharis 227 
Anachariteae 212, 227 
Analysis of molecular variance (AMOV A), in Borde rea 
544-545, 547-549 
Ananas 
competition with Afrotrilepis 133 
ndhF analysis of 39 
plastid genome analysis of 7-8 
Anapalina, in Crocoideae phylogeny 401 
Anarthria 
multigene analysis of 68, 70 
ndhF analysis of 45 
Anarthriaceae 
geographic origins and distribution of 24 
multigene analysis of 66, 68, 70, 73 
pollen aperture in 193 
Ancestral area analysis 
of Androcymbium 610, 612, 616 
of Marantaceae 649 
Ancrumia, in Alliaceae (Gilliesioideae) phylogeny 369 
Andrenidae 436, 439 
Androcymbium 
African disjunction of 606-617 
ancestral area analysis of 610, 612, 616 
Canary Island population of 613-616 
chloroplast DNA analysis of 610-612 
clade 1 (North African) of 611, 613-615 
clade 2 (North African-eastern South Africa) of 611, 
613-614 
clade 3 (western South Africa) of 611, 613 
clade 4 (western South Africa) of 611, 613 
concerted convergence of traits in 42 
dispersalist hypothesis of 614-615 
DNA sequence length of 610-611 
geographic distribution of 606-607 
incongruence length difference in 610-611 
in Liliales phylogeny 560, 562-563 
Mediterranean Basin colonization by 614-615 
morphology of 611 
ndhF analysis of 41 
origin of 612, 615 
synapomorphies in 611, 614-615 
vicariance of 614 
Aneilema 
ndhF analysis of 39 
as outgroup in Tradescantieae study 521-525 
Anemarrhena 
chromosome number of 323 
multigene analysis of 66-68, 70, 291, 317-318, 322 
ndhF analysis of 40, 291, 316, 319 
ndhF-rbcL analysis of, combined 317 
ndhF-rbcL-ITS analysis of, combined 318, 322 
relationship with Agavaceae 323 
Anemarrhenaceae 
in Asparagales phylogeny 288, 290-291 
mitochondrial genome of 288, 290-291 
multigene analysis of 290-291, 317 
ndhF analysis of 316 
ndhF-rbcL analysis of, combined 317 
plastid genome analysis of 290-291 
Anemopsis, flower development in 119 
Angiospermae, mitochondrial genome of 54 
Angraecinae 
atpB analysis of 455 
atpB-rbcL analysis of, combined 462-463 
rbcL analysis of 455 
Angraecum 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Anigozanthos 
chromosome number of 533-535 
multigene analysis of 68, 70, 291 
ndhF analysis of 39, 291 
origin, age, and divergence of 628 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Anomatheca 
in Crocoideae phylogeny 401-402, 405, 407-409, 411 
leaf margins of 403, 407 
morphology and anatomy of 405 
ovule and seed coat anatomy in 407 
Anomochloa 
multigene analysis of 68, 70 
ndhF analysis of 38 
Anoura 333, 338 
Ansellia 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Antarctica, monocot origins and distribution in 22-27 
Anthericaceae 
in Asparagales phylogeny 290-291, 293 
mitochondrial genome of 290-291 
multigene analysis of 290-291, 317, 319, 322 
ndhF analysis of 316, 319 
ndhF-rbcL analysis of, combined 317, 319 
ndhF-rbcL-ITS analysis of, combined 322 
plastid genome analysis of 290-291 
670 Index ALISO 
pollen aperture and microsporogenesis in 198-203 
relationship with Agavaceae 323-324 
Anthericum 
mitochondrial genome of 59, 290-291 
multigene analysis of 291, 317-318 
ndhF analysis of 40, 291, 316 
ndhF-rbcL analysis of, combined 317 
ndhF-rbcL-ITS analysis of, combined 318 
plastid genome analysis of 290-291 
relationship with Agavaceae 324 
Anthericum clade, mitochondrial genome of 58-59 
Anthurium 
pollen aperture in 206 
pollen wall ultrastructure of 204-206 
Anticlea 
chromosome number of 571, 573, 575 
defining characters of 568, 571 
geographic distribution of 571 
habitat of 571 
habit of .572 
inflorescence of 571-572 
in Liliales phylogeny 561 
in Melanthieae phylogeny 568-576 
morphology of 571-575 
ovary position in 571, 575 
perigonal glands of 571-572, 574 
plastid genome analysis of 7-8 
rootstock of 571-572 
tepals of 571-572 
Antirrhinum 
evo-devo studies of 179 
floral evolution of 494 
floral genes of 110, 116, 121, 179 
Apalanthe 
chloroplast DNA analysis of 213, 216, 218-220 
combined molecular and morphological data on 224, 
226-227 
historical classification of 212, 218 
molecular analysis of 213, 216-217, 219-222, 226 
morphological analysis of 214-216, 218, 221 
nuclear ribosomal DNA analysis of 216, 221-222 
Aperture. See Pollen apertures 
APETALA3 (AP3) 110-111, 116-118, 121, 151-158,491 
Aphelia 
mitochondrial genome of 57 
multigene analysis of 68, 70 
ndhF analysis of 45 
plastid genome analysis of 57 
Aphyllanthaceae 
in Asparagales phylogeny 289-292 
evolutionary relationships of 292 
GenBank data on 31 
mitochondrial genome of 289-291 
multigene analysis of 72, 290-291 
ndhF analysis of 40, 291, 316 
ndhF-rbcL analysis of, combined 317, 319-321 
phytomelaniferous seeds of 137 
plastid genome analysis of 9, 290-291 
Aphyllanthes 
genome size of 294 
multigene analysis of 66-68, 70, 72, 291 
ndhF analysis of 40, 291, 316, 319, 323 
ndhF-rbcL analysis of, combined 317, 319 
ndhF-rbcL-ITS analysis of, combined 318, 321 
placement problems for 9, 72, 290, 292, 321-323 
plastid genome analysis of 5, 9, 12-13, 291 
Apidae 436, 439 
Apis 336, 439-440 
Aplectrum 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Apodolirion 
in Amaryllidaceae phylogeny 360-364 
fleshy fruit of 146 
Aponogeton 
concerted convergence of traits in 42 
flower development in 109, 119 
fossil record of 96 
ndhF analysis of 41 
Aponogetonaceae 
concerted convergence of traits in 44 
flower development in 107-109, 119-120 
fossil record of 94, 96 
GenBank data on 30 
geographic origins and distribution of 24 
ndhF analysis of 38, 41, 44 
Aporostylis 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Aporum, in Dendrobieae phylogeny 465, 471, 473, 477 
Apostasia 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
multigene analysis of 291 
pollen aperture in 193 
seeds of 147 
stamen suppression in 484 
Apostasioideae 
atpB analysis of 447, 449, 456-459 
atpB-rbcL analysis of, combined 459-460, 462-463 
pollen aperture in 193 
rbcL analysis of 449 
stamen suppression in 484 
Appendicula, in Dendrobieae phylogeny 472 
Appertiella 
combined molecular and morphological data on 227-
228 
historical classification of 212 
molecular analysis of 225 
morphological analysis of 214-216, 218, 223-224 
ovule type of 219 
Aquatic monocots 
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net venation and concerted convergence in 28-51 
phylogenetic reappraisal of Hydrocharitaceae 211-230 
seed size variation in Zostera 243-247 
speciation in Lemnaceae 231-242 
Aquilegia 
floral genes of 121 
four-gene (PHYC, rbcL, ndhF, atpl) analysis of 81-82, 
84-86 
Arabidopsis 
BAC analysis of 297 
epialleles of 176 
evo-devo studies of 176-179, 182 
floral genes of 110, 121, 157, 177-179, 182 
flower development in 118-119, 157 
genomic sequencing of 178, 287, 297 
homeosis in 179, 182 
mitochondrial genome of 53, 58 
plastid genome analysis of 6, 8 
telomeres of 289 
Aracaeites, fossil record of 92 
Araceae 
concerted convergence of traits in 39-40, 42-44 
external pollen morphology of 205 
floral structure and orientation in 169 
flower development in 107-1 09, 119 
fossil record of 92, 98-101 
GenBank data on 30 
geographic origins and distribution of 22, 24 
mitochondrial genome of 54, 56, 58 
multigene analysis of 65, 67, 69, 71 
ndhF analysis of 38-42 
plastid genome analysis of 5-7, 12, 56 
pollen aperture in 194, 197, 205-206 
pollen ornamentation in 204-205 
pollen wall ultrastructure of 204-208 
polyplicate 205-208 
smooth versus spiny pollen of 206-207 
Araceophyllum, fossil record of 99 
Arachnitis 
in Liliales phylogeny 560, 562-565 
mitochondrial genome of 56, 58 
multigene analysis of 64-65, 72 
Araciphyllites, fossil record of 99 
Arales, fleshy fruit of 136 
Arborescent monocotyledons, desiccation-tolerant 
colonization of 132 
common adaptive traits of 132 
ecological aspects of 131-132 
evolutionary origins of 132-133 
exotics replacing or competing with 133 
geographic distribution of 132-133 
human burning of 133 
mat-forming 131-132 
morphological and anatomical characters of 131 
size spectrum of 131 
systematic occurrence of 129-131 
vegetative propagation of 132 
vegetative architecture of 129-134 
Archontophoenix, seedling morphology and anatomy of 254, 
258-262 
Areae, spiny pollen of 206-207 
Areca, ndhF analysis of 39 
Arecaceae 
anticlinal walls of 256 
cataphylls of 255 
coleoptile of 255 
concerted convergence of traits in 42-44, 47 
conservation biology for 278-284 
cotyledon sheath of 255, 263 
current classification and phylogenetic analysis of 251-
253 
desiccation tolerance of 280-283 
economic importance of 251 
eophylls of 255-256, 263 
epidermal cell shape of 256 
epidermal trichomes of 256 
expansion cells of 256 
fibrous bundles of 256 
GenBank data on 33 
geographic origins and distribution of 22, 24, 251 
germination of 251, 280-282 
haustorium of 257 
hyperphylls of 255, 257 
hypodermal layer of 256 
inner guard cell striations of 257 
lenticels of 255 
marginal rib of 257 
mesophyll nonvascular fibers of 256 
mesophyll of 257-263 
midribs of 257, 262 
multigene analysis of 68, 70 
palisade layer of 256 
petiole transverse section of 262 
phloem strands of 257 
phylogeny of 263 
plastid genome analysis of 7, 252 
plication types in 263 
plumular/radicular axis of 253-256, 262 
pollen aperture in 194, 197 
primary root of 255, 263 
root hairs of 257 
seedlings, morphological and anatomical survey of 
251-264 
shoot-born roots of 257 
silica body shape of 257 
spongy layers of 256 
stomata of 256 
subsidiary cells of 257 
swollen disk collar of 255 
trichomes of 256 
vascular bundles of 255-257 
venation pattern of 255, 263 
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Arecales Arthropodium 
concerted convergence of traits in 39-40, 43-44 
conservation biology for palms 278-284 
GenBank data on 18-19, 33 
geographic origins and distribution of 24 
mitochondrial genome of 56 
concerted convergence of traits in 40-42 
microsporogenesis in 20 I 
multigene analysis of 68, 70 
ndhF analysis of 40 
ndhF-rbcL analysis of, combined 317 
morphological and anatomical survey of Arecaceae Arum, concerted convergence of traits in 42-44 
seedlings 251-264 Arundina 
multigene analysis of 65-66, 68, 70-72 atpB analysis of 457-458 
ndhF analysis of 39-40, 44-46 atpB-rbcL analysis of, combined 462 
plastid genome analysis of 5-7, 56 
stem anatomy and water transport m climbing palms 
265-277 
Arecoideae 252 
Arecoid palms 253, 262-263 
homeosis in 152 
Arundinae 
atpB analysis of 455 
rbcL analysis of 455 
Arundo, ndhF analysis of 38 
Asarum 
ALISO 
Arenga, seedling morphology and anatomy of 254, 258-262 
Are thus a four-gene (PHYC, rbcL, ndhF, atp!) analysis of 81-82, 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Arethuseae 
atpB analysis of 453, 457 
atpB-rbcL analysis of, combined 462-463 
in Orchidaceae phylogeny 461 
rbcL analysis of 453 
Arethusinae 
atpB analysis of 453 
atpB-rbcL analysis of, combined 462-463 
rbcL analysis of 453 
Arils, of Iris 425-433 
Arisaema 
concerted convergence of traits in 42-44, 47 
multi gene analysis of 67, 69 
ndhF analysis of 41 
Aristea 436 
pollen aperture in 192-193 
pollination of 435, 439, 442 
Aristolochia, four-gene (PHYC, rbcL, ndhF, atp!) analysis 
of 82, 84-86 
Aristolochiaceae 
ISS rDNA analysis of 80 
multi gene analysis of 67, 69 
Arita, Hector T. 329-344 
Arnocrinum 
multigene analysis of 347-348 
ndhF analysis of 40 
Aroideae 
fossil record of 99 
pollen wall ultrastructure of 205-208 
smooth versus spiny pollen of 206-207 
Arophyteae, spiny pollen of 207 
Arpophyllinae 
atpB analysis of 453 
rbcL analysis of 453 
Arpophyllum 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
84-86 
multigene analysis of 67, 69, 81-82, 84-86 
origin, age, and divergence of 628 
plastid genome analysis of 6, 8 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Ascarina 
multigene analysis of 67, 69 
plastid genome analysis of 6, 8 
Asia. See also specific taxa of 
monocot origins and distribution in 22-27 
Asmussen, Conny B. 63-75 
Asparagaceae 
in Asparagales phylogeny 289-292, 323, 367 
bimodal karyotype in 293, 296 
chromosome numbers of 293-295 
diversity of 293-294, 298 
evolutionary relationships of 292 
fleshy fruit of 137, 142, 146 
GenBank data on 31 
genome size of 293-295 
geographic origins and distribution of 22, 24 
historical classification of 135 
lack of Arabidopsis-like telomeres in 289 
microsporogenesis in 292 
mitochondrial genome of 289-291, 294 
multigene analysis of 65-68, 70, 72, 290-291, 317-
319,322 
ndhF analysis of 40, 291, 316 
ndhF-rbcL analysis of, combined 317, 319 
ndhF-rbcL-ITS analysis of, combined 318, 322 
phytomelaniferous seeds of 137 
plastid genome analysis of 7, 9, 290-291 
telomere composition in 294 
Asparagales 
BAC analysis of 297-298, 307-309 
bimodal karyotype in 288-289, 292-293, 295-296 
bracketed families of 288-289 
chemical characters of 293 
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chromosome evolution in 289, 293-294, 296-297 
chromosome numbers of 289-291, 293-296 
concerted convergence of traits in 43-44, 47 
core (monophyletic) 322-323 
cox2 loss in 289 
crop plants 288, 305 
cytokinesis in 197-203 
desiccation-tolerant arborescence in 129 
diversity of 293 
dysploidy in 296 
economic importance of 305 
evolutionary relationships of 292-293 
fleshy fruit of 135-147 
flowers of 292-293 
fruit types in, cyclic evolution of 135-136 
GenBank data on 18-19, 31, 289 
genome evolution in 289, 293-294, 296-297 
genome size of 289-291, 293-296, 305-306 
genomic resources for 289, 305-310 
genomic tools for 297 
geographic origins and distribution of 24-26 
historical classification of 135-136 
hypodermal outer layer of roots in 288, 292 
lower and higher clades of 288-289, 314-315, 319, 
322, 345 
microsporogenesis in 197-203, 288, 292 
mitochondrial evolution in 294 
mitochondrial genome of 54, 56, 58-59, 289-292 
model taxa in 289, 297-298 
morphological analysis of 288 
morphological evolution of 292-293 
multigene analysis of 65-72, 289-292, 317, 319 
ndhF analysis of 37-38, 40, 44, 46-47, 289-292, 316, 
319 
ndhF-rbcL analysis of, combined 317, 319 
ornamental plants 288, 305 
ovaries in, inferior and superior 288, 292 
parallelism in 292-293 
phylogenomics of 287-304 
phylogeny of 3, 292-293, 322-323, 345, 367 
phylogeny of Amaryllidaceae 355-366 
phytomelaniferous seeds in 136-137, 142-143, 292, 
323 
plastid genome analysis of 4-7, 12-13, 56, 289-292 
pollen aperture in 193-194, 197-203 
polyploidy in 289, 295-297 
rbcL analysis of 288-292, 314-315 
reclassification of 288-289, 345 
relationship with Liliales 562-563 
Robertsonian changes in 296 
rpl2 loss in 289 
rps12 loss in 289 
sdh3 loss in 289, 294 
segmental duplication in 296 
septal nectaries in 288 
seven-gene analysis of 289-292 
species diversity in 290-291, 293-294, 298 
synapomorphies of 288, 292-293 
telomere composition in 289, 294 
transposable element insertion in 296-297 
Asparagus 
in Asparagales phylogeny 288, 323 
concerted convergence of traits in 42 
fleshy fruit of 146 
floral genes of 116 
four-gene (PHYC, rbcL, ndhF, atpl) analysis of 81-82, 
84-86 
genome size of 294 
genomic analysis of 305-310 
genomic sequencing of 289 
mitochondrial genome of 288, 291 
as model taxon for Asparagales 298 
multigene analysis of 68, 70, 81-82, 84-86, 291, 317-
318 
ndhF analysis of 40, 291, 316 
ndhF-rbcL analysis of, combined 317 
ndhF-rbcL-ITS analysis of, combined 318 
nuclear ribosomal DNA of 291-292 
origin, age, and divergence of 628 
plastid genome analysis of 7-9, 291 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Asphodelaceae 
in Asparagales phylogeny 289-291, 293 
bimodal karyotype in 296 
chromosome numbers of 295 
fleshy fruit of 137, 147 
GenBank data on 32 
genome size of 295 
mitochondrial genome of 289-291 
multigene analysis of 72, 290-291 
ndhF analysis of 40, 291 
parallelism in 293 
phytomelaniferous seeds of 137 
plastid genome analysis of 7, 290-291 
pollen aperture and microsporogenesis in 198-203 
in Xanthorrhoeaceae phylogeny 349 
Asphodelids 
multigene analysis of 347-348 
in Xanthorrhoeaceae phylogeny 349-350 
Asphodeline, multigene analysis of 347-348 
Asphodelus 
multigene analysis of 68, 70, 291, 347-348 
ndhF analysis of 40, 291 
ndhF-rbcL analysis of, combined 317 
plastid genome analysis of 7-8, 291 
Aspidistra 
chloroplast DNA analysis of 315 
multigene analysis of 291 
ndhF-rbcL analysis of, combined 317 
Astelia 
atpB analysis of 456, 458 
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atpB-rbcL analysis of, combined 460 
chromosome number of 294 
fleshy fruit of 147 
multi gene analysis of 68, 70, 291, 317, 319 
ndhF analysis of 40, 291 
ndhF-rbcL analysis of, combined 317, 319 
plastid genome analysis of 7-8, 291 
Asteliaceae 
in Asparagales phylogeny 291-292 
bimodal karyotype in 293 
chromosome number of 293-294 
concerted convergence of traits in 42, 44 
diversity of 293 
fleshy fruit of 137, 147 
GenBank data on 31 
genome size of 293 
geographic origins and distribution of 24 
mitochondrial genome of 291 
multigene analysis of 65, 68, 70, 72, 291, 319 
ndhF analysis of 40, 291 
ndhF-rbcL analysis of, combined 319 
phytomelaniferous seeds of 137 
plastid genome analysis of 7, 291, 449 
synapomorphies of 292 
Astelioids 291-292 





Ataenidia, in Marantaceae phylogeny 645-646, 654-656 
Atavism 482 
atp1 54-59 
in Asparagales analysis 289-292 
in four-gene analysis 79-90 
in multigene analyses 63-75 
atp9 53 
atpA 11-12 
in Asparagales analysis 289-292 
atpB 3-4, 12-13, 18-21, 28-29, 37 
in Arecaceae analysis 252 
in Asparagales analysis 289-292 
in fleshy fruit studies 136 
in Liliales analysis 559-565 
in Melanthiaceae analysis 566 
in multigene analyses 63-75 
in Orchidaceae analysis 447-464 
in Zingiberales analysis 622-627 
Australasia. See also specific taxa of 
monocot origins and distribution in 22-27 
Australia. See also specific taxa of 
southwest, as biodiversity hot spot 535-536 
southwest, Conostylis and Blancoa evolution in 527-
538 
Austrobaileya 
18S rDNA analysis of 80 
four-gene (PHYC, rbcL, ndhF, atp1) analysis of 82, 
84-86 
multigene analysis of 67, 69, 82, 84-86 
plastid genome analysis of 6, 8 
Austrobaileyaceae, multigene analysis of 67, 69 
Austrobaileyales, plastid genome analysis of 6 
Avena, ndhF analysis of 38 
Avetra, fleshy fruit of 146 
Axial continuity 
of Calamus 269-270 
of climbing palms 265 
of Desmoncus 269, 273 
of Rhapis 266-268 
Babiana 
in Crocoideae phylogeny 401-402, 405-406, 409, 411 
flowers of 407 
geographic distribution of 406 
leaf margins of 403, 407 
morphology and anatomy of 403, 405-406 
pollen load analysis of 440 
pollination of 407, 435-437, 439, 442 
Babianinae, in Crocoideae phylogeny 406 
Backpetala mutant 494 
Bacterial artificial chromosomes (BACs) 287, 297-298, 
307-309 
Bactris 
ndhF analysis of 39 
seedling morphology and anatomy of 254, 258-262 
Baeometra, in Liliales phylogeny 560 
Baloskion, multigene analysis of 68, 70 
Bambusa, ndhF analysis of 38 
Bambusoideae, concerted convergence of traits in 42 
Bambusoid plants, net-venation-only syndrome in 44 
Barbacenia 
multigene analysis of 291 
pollen aperture in 191 
Barberetta 
functional carpel number in 508, 516 
ovule number in 51 8 
Basal monocots 
fossil record of 91-106 
perianth development in Triglochin maritima 107-125 
trigenomic analyses of 79-90 
Basipetal homeosis, definition of 482 
Bat(s), nectar-feeding 338-339 
Bateman, Richard M. and Paula J. Rudall-The good, the 
bad, and the ugly: using naturally occurring 
terata to distinguish the possible from the im-
possible in orchid floral evolution 481-496 
Bat pollination 
of Agave 326, 330, 335-339 
of columnar cacti 338 
of Hesperaloe 331 
of Manfreda 333, 338 
Bayesian analysis 10-11, 81, 84-88 
of Marantaceae 649-653 
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B-class genes, in flower development 121, 151-158, 491 
Beaucarnea 
in Agavaceae phylogeny 323 
chloroplast DNA analysis of 315 
Beccariophoenix, ndhF analysis of 39 
Bee pollination 
of Agave 326, 330, 336-337 
of Aristea 439 
of Babiana 439 
of Costaceae 642 
of Crocoideae 407 
of Duthiastrum 439 
of Ferraria 439 
of Hesperantha 440 
of Hosta 334 
of Iridaceae, in sub-Saharan Africa 436-437, 440-441 
of Prochnyanthes 326, 334 
of Romulea 440 
of Sparaxis 440 
Beetle pollination, of lridaceae, in sub-Saharan Africa 440-
442 
Behnia 
concerted convergence of traits in 39-40, 42 
fleshy fruit of 39-40, 42, 135, 137, 146 
multigene analysis of 68, 70, 291, 317-319, 322 
ndhF analysis of 40, 291, 316, 319 
ndhF-rbcL analysis of, combined 317, 319 
ndhF-rbcL-ITS analysis of, combined 318, 322 
relationship with Agavaceae 323 
relationship with Smilacaceae 598-599 
Behniaceae 
in Asparagales phylogeny 288, 290-291, 293 
fleshy fruit of 142 
mitochondrial genome of 288, 290-291 
multigene analysis of 290-291 
ndhF analysis of 316 
ndhF-rbcL analysis of, combined 317 
net venation in 293 
plastid genome analysis of 290-291 
relationship with Agavaceae 323 
Belamcanda, in Iris phylogeny 427 
Be/asynapsis, in Tradescantieae phylogeny 521-525 
Bernhardt, Peter and Peter Goldblatt-The role of phyloge-
netic constraints in the evolution of pollination 
mechanisms in Iridaceae of sub-Saharan Af-
rica 434-444 
Berry(ies) 135, 140-142. See also Fleshy fruits 
Beschorneria 333 
in Agavaceae phylogeny 313, 316-318, 325-326, 331 
chloroplast DNA analysis of 315 
flowers of 325 
fruit of 325 
geographic distribution of 325, 332-333 
historical classification of 314-315 
microsporogenesis in 200 
natural history of 333 
ndhF-rbcL-ITS analysis of, combined 318, 322 
ovary position in 325 
pollination of 333 
reproductive ecology of 330 
speciation of 329 
Bessera 
multigene analysis of 291 
ndhF analysis of 40, 291 
Bibio 438 
Bifrenaria 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Bimodal karyotypes 
of Agavaceae 288, 296, 314, 324-325 
of Asparagales 288-289, 292-293, 295-296 
in Bulbine 350 
Bin, Wen 278-284 
Biodiversity loss 278 
Biogeography 22-27, 174. See also specific taxa 
and bimodal karyotypes 288, 295-296 
temporal component of 621 
Bird pollination 
of Agave 326, 330, 336-337 
of Costaceae 642 
of Furcraea 333 
of Hesperaloe 331 
of Polianthes 326, 334 
Biron, Vincent L. 3-21 
Blancoa 
chromosome number of 533-535 
flowers of 531 
pollination of 531 
relationship with Conostylis 527-538 
Blandfordia 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
multigene analysis of 68, 70, 291 
ndhF analysis of 40, 291 
ndhF-rbcL analysis of, combined 317, 319 
plastid genome analysis of 7-8, 291 
Blandfordiaceae 
in Asparagales phylogeny 291, 293 
bimodal karyotype in 293 
chromosome number of 293 
concerted convergence of traits in 42 
diversity of 293 
fleshy fruit absence in 137 
GenBank data on 32 
genome size of 293 
geographic origins and distribution of 24 
mitochondrial genome of 291 
multigene analysis of 65, 68, 70, 72, 291 
ndhF analysis of 40, 291 
net venation in 293 
plastid genome analysis of 7, 449 
Blattner, Frank R. 372-395 
675 
676 Index ALISO 
Blepharochilum, in Dendrobieae phylogeny 466, 471 
Bletia 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Bletiinae 
atpB analysis of 453 
atpB-rbcL analysis of, combined 462-463 
rbcL analysis of 453 
Bletilla 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Blyxa 
chloroplast DNA analysis of 216, 218-220 
combined molecular and morphological data on 224, 
227 
historical classification of 212, 218 
molecular analysis of 214, 216-217, 219-222, 226 
morphological analysis of 214-215, 218, 223-224 
nuclear ribosomal DNA analysis of 216, 221-222 
Blyxaceae 211-212 
Blyxeae 212 
Bogler, David J. et al.-Phylogeny of Agavaceae based on 
ndhF, rbcL, and ITS sequences: implications 
of molecular data for classification 313-328 
Bomarea 
fleshy fruit of 146 
in Liliales phylogeny 560, 562-563 
Bombus 337 
Boo phone 
in Amaryllidaceae phylogeny 358, 360-361 
ndhF analysis of 40 
nuclear ribosomal DNA analysis of 361 
Boophoninae 
in Amaryllidaceae phylogeny 360-361 
nuclear ribosomal DNA analysis of 361 
Borasseae 252 
Borassoid palms 253 
Borassus, seedling morphology and anatomy of 254, 258-
262 
Borderea 541-555 
allozyme analysis of 543, 550 
analysis of molecular variance (AMOV A) in 544-545, 
547-549 
chromosome number of 544, 550-551 
electropherograms of 545 
endangered status of 542 
evolutionary history of 551-553 
fruit of 542, 551 
genetic and geographic distances between taxa and pop-
ulations 548-550 
geographic distribution of 541-542 
habit of 542, 551 
historical classification of 541-542 
hybridization of 551, 553 
Mantel correlation test of 550 
matK analysis of 551 
microsatellite (SSR) study of 541-555 
morphological divergence in 542-543, 552 
neighbor-joining analysis of 545, 547-548 
pairwise distances in 544, 547 
population genetic structure of 547-548 
postcarpotropism in 542 
postglacial diversification of 552-553 
principal coordinate (PCO) analysis of 545-547 
private alleles for 551 
RAPD analysis of 541-555 
rbcL analysis of 551 
relationship between phenotypes of 545-546 
relationship with other Dioscoreaceae 541-542, 550-
551 
seeds of 542, 552 
species boundaries and population divergence of 541-
555 
stepping-stone colonization hypothesis of 553 
tetraploidy/polyploidy of 544, 550-551 
UPGMA phenograms of 548-550 
Borneo, Costaceae in 642-643 
Borsch, Thomas 63-75 
Borya 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
desiccation-tolerant arborescence in 129-133 
living stem and trunk of 131 
multigene analysis of 68, 70, 291 
ndhF analysis of 40, 291 
size/height of 131 
Boryaceae 
in Asparagales phylogeny 288, 291 
bimodal karyotype in 293 
chromosome number of 293 
desiccation-tolerant arborescence in 129-134 
diversity of 293 
GenBank data on 32 
genome size of 293 
geographic origins and distribution of 24 
mitochondrial genome of 288, 291 
multigene analysis of 65, 68, 70, 72, 291 
ndhF analysis of 40, 291 
phytomelaniferous seeds of 137 
plastid genome analysis of 7, 291, 449 
Bouletia, in Dendrobieae phylogeny 466 
Bowiea 
ndhF analysis of 316 
ndhF-rbcL analysis of, combined 317 
ndhF-rbcL-ITS analysis of, combined 318 
Brachyelytrum, ndhF analysis of 38 
Bract(s). See also specific taxa 
of Japonolirion 160-161 
of Narthecium 160-161 
presence/absence of, importance of 159, 162-166 
of Tojieldia 162-163 
of Triglochin, flexibility of 118-119 
VOLUME 22 Index 677 
Brassavola 133 
Bras sica 
BAC analysis of 297 
mitochondrial genome of 53, 58 
Brassicaceae 
flower development in 119 
mitochondrial genome of 54 
Bremer, Kare and Thomas Janssen-Gondwanan origin of 
major monocot groups inferred from dispersal-
vicariance analysis 22-27 
Bremer's ancestral area analysis 
of Androcymbium 610, 612, 616 
of Marantaceae 649 
Brewcaria, ndhF analysis of 39 
Brocchinia, ndhF analysis of 39 
Brodiaea 
flowers of 292 
multigene analysis of 66-68, 70, 291, 317-318 
ndhF analysis of 40, 291, 316 
ndhF-rbcL analysis of, combined 317 
ndhF-rbcL-ITS analysis of, combined 318 
Brodiaeeae, in Asparagales phylogeny 367 
Bromelia, ndhF analysis of 39 
Bromeliaceae 
GenBank data on 34 
geographic origins and distribution of 23-24, 26 
multigene analysis of 66-68, 70, 72-73 
ndhF analysis of 39, 45-46 
plastid genome analysis of 6-7, 12 
Bromelioideae, concerted convergence of traits in 42 
Brownleeinae, atpB-rbcL analysis of, combined 460 
Brunsvigia 
in Amaryllidaceae phylogeny 358, 360-361 
nuclear ribosomal analysis of 361 
Bryobium, in Dendrobieae phylogeny 466, 471-472 
Bulb(s) 
of Iris 425, 427-433 
of Melanthiaceae 569, 573 
Bulbine 345-351 
bimodal karyotype in 350 
chromosome number of 350 
floral structure and orientation in 169 
flowers of 345 
geographic distribution of 345, 350 
Gondwanan origins of 350 
historical classification of 345-346, 350 
microsporogenesis in 199, 202 
multigene analysis of 346-350 
pollination of 345 
in Xanthorrhoeaceae phylogeny 350 
Bulbinella, geographic distribution of 349 
Bulbine subgen, Bulbine 345, 348-350 
Bulbine subgen, Tuberosa 345, 348-350 
Bulbocodium 
in Liliales phylogeny 560 
relationship with Androcymbium 611, 616 
Bulbophyllinae 
atpB analysis of 454 
in Dendrobieae phylogeny 465, 471-472 
geographic distribution of 465 
homeosis in 152 
rbcL analysis of 454 
Bulbophyllum 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
in Dendrobieae phylogeny 465-466, 471-472 
Bulbostylis, desiccation-tolerant arborescence in 129 
Burchardia 
in Liliales phylogeny 560, 564 
sister relationships of 564 
Burmannia 
mitochondrial genome of 58 
multigene analysis of 72 
plastid genome analysis of 7-8, 12-13 
as problematic taxon, in multigene analysis 64-65 
B urmanniaceae 
fleshy fruit absence in 137 
geographic origins and distribution of 24 
mitochondrial genome of 56, 58 
multigene analysis of 66, 71 
ndhF analysis of 46 
plastid genome analysis of 7-9, 12-13, 56, 73 
Burmanniales 
mitochondrial genome of 57-58 
plastid genome analysis of 57 
Burton, Darren H, 499-519 
Butomaceae 
flower development in 107-108 
GenBank data on 30 
geographic origins and distribution of 24 
multigene analysis of 65, 67, 69, 71 
ndhF analysis of 38, 41, 46 
plastid genome analysis of 7, 9 
Butomus 
bimodal karyotypes in 288 
fossil record of 94, 96 
multigene analysis of 67, 69 
ndhF analysis of 41 
as outgroup in Hydrocharitaceae analysis 213-215, 225 
plastid genome analysis of 7-8 
Butterfly pollination 
of Hesperantha 440 
of Iridaceae, in sub-Saharan Africa 437-438 
Buxus, four-gene (PHYC, rbcL, ndhF, atp1) analysis of 81-
82, 84-86 
Buzgo, Matyas et al.-Perianth development in the basal 
monocot Triglochin maritima (Juncaginaceae) 
107-125 
Cabo mba 
multi gene analysis of 67, 69 
plastid genome analysis of 6, 8 
Cacti, columnar, pollination of 338, 341 
678 
Cadetia 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
in Dendrobieae phylogeny 465-466, 471-475 
historical classification of 474-475 
Caenorhabditis, genomic sequencing of 178 
Caesia 
geographic distribution of 349 
multigene analysis of 291, 347-348 
ndhF analysis of 40, 291 
Caladenia 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Caladeniinae 
atpB analysis of 450 
atpB-rbcL analysis of, combined 460 
rbcL analysis of 450 
Caladieae, spiny pollen of 207 
Caladiosoma, fossil record of 99 
Calamoideae 252 
Calamoid palms 253, 262-263 
Calamus 
axial continuity of 269-270 
ecological and evolutionary success of 269 
hydraulic constraints in 271-275 
leaf contact distance in 270 
leaf traces of 269-271 
multigene analysis of 68, 70 
ndhF analysis of 37, 39, 45-46 
perforation plates of 269 
safety and efficiency of transport in 275 
seedling morphology and anatomy of 254, 258-262 
stem anatomy and water transport in 265, 269-277 
tracheary elements of 271 
transverse commissures of 269-270, 272 
xylem structure of 269, 271-272, 275 
Calanthe 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Calathea 
biogeographical analysis of 625, 657 
in Marantaceae phylogeny 645-646, 649, 653-657 
ndhF analysis of 39 
origin, age, and divergence of 628 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Caldesia, fossil record of 94-96 
Calectasia 
multigene analysis of 68, 70 
ndhF analysis of 37, 39 
pollen aperture in 193 
Calibanus 
in Asparagales phylogeny 323 
chloroplast DNA analysis of 315 
ndhF analysis of 316 
ndhF-rbcL analysis of, combined 317, 319 
Index 
ndhF-rbcL-ITS analysis of, combined 318 
Calliphoridae 438 
Callisia, in Tradescantieae phylogeny 521-525 
ALISO 
Callista, in Dendrobieae phylogeny 465-466, 473-474, 
476-477 
Calloideae, pollen wall ultrastructure of 207 
Calochilus 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
floral evolution of 493 
Calochortaceae 
GenBank data on 30 
in Liliales phylogeny 559 
ndhF analysis of 38 
sister relationships of 564 
Calochortus 
concerted convergence of traits in 42 
in Liliales phylogeny 560, 562-565 
multigene analysis of 67, 69, 291 
ndhF analysis of 38, 41, 46, 291 
relationship with Tigridia 413 
sister relationships of 564-565 
Calopogon 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Caloscordum 
in Alliaceae phylogeny 368 
in Allium phylogeny 372 
gynobasic style of 368 
Calostemma, fleshy fruit of 146 
Calostemmateae 
in Amaryllidaceae phylogeny 355-356, 358-360 
biogeography of 356 
fleshy fruit of 146 
Calycanthaceae, multigene analysis of 67, 69 
Calycanthus 
four-gene (PHYC, rbcL, ndhF, atp1) analysis of 82, 
84-86 
multigene analysis of 67, 69, 82, 84-86 
plastid genome analysis of 6, 8 
Calyculus 
definition of 161 
of Tofieldiaceae 161-169 
Calydorea 
combined morphological, cpDNA, and ITS analysis of 
420 
geographic distribution of 422 
morphology of 417 
nuclear ribosomal DNA analysis of 419-420 
plastid genome analysis of 415-416, 418 
in Tigridieae phylogeny 412-413, 415-420, 422 
Calypso 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Calypsoeae 
atpB analysis of 452, 457 
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atpB-rbcL analysis of, combined 462-463 
in Orchidaceae phylogeny 461-463 
rbcL analysis of 452 
Camassia 
in Agavaceae phylogeny 313-318, 324-325, 329 
in Asparagales phylogeny 288, 292 
bimodal karyotypes in 314, 324-325 
chromosome number of 324 
evolutionary relationships of 292 
flowers of 324, 334 
fruit of 324 
geographic distribution of 324 
historical classification of 314 
mitochondrial genome of 288 
natural history of 334 
ndhF analysis of 40, 316, 319 
ndhF-rbcL analysis of, combined 317, 319 
ndhF-rbcL-ITS analysis of, combined 318, 322 
nuclear ribosomal DNA analysis of 315, 318 
Cameron, Kenneth M.-A comparison and combination of 
plastid atpB and rbcL gene sequences for in-
ferring phylogenetic relationships within Or-
chidaceae 447-464 
Cameron, Kenneth M. and Chengxin Fu-A nuclear rDNA 
phylogeny of Smilax (Smilacaceae) 598-605 
Campbell, Lisa M. 52-62 
Camptorrhiza, in Liliales phylogeny 560 
Campynema 
in Liliales phylogeny 560, 562-563 
multigene analysis of 67, 69, 291 
ndhF analysis of 38, 41, 291 
Campynemanthe, in Liliales phylogeny 560 
Campynemataceae 
fleshy fruit of 137 
GenBank data on 30 
geographic origins and distribution of 24 
in Liliales phylogeny 559-565 
multigene analysis of 65, 67, 69, 71 
ndhF analysis of 41 
sister relationships of 565 
Canary Islands, Androcymbium of 613-616 
Candidate gene approach 176-177 
Canella, four-gene (PHYC, rbcL, ndhF, atp1) analysis of 81-
82, 84-86 
Canellales 
four-gene (PHYC, rbcL, ndhF, atp1) analysis of 88 
plastid genome analysis of 6, 11 
three-gene study of 79 
Canistrum, ndhF analysis of 39 
Canna 
biogeographical analysis of 624-625, 631 
multigene analysis of 68, 70 
ndhF analysis of 39 
origin, age, and divergence of 624, 628, 631 
relationship with Haumania 657 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Cannaceae 
biogeographical analysis of 24, 624-625, 627-628, 
631-632 
concerted convergence of traits in 42 
GenBank data on 33 
homeosis in 152 
multigene analysis of 66, 68, 70 
ndhF analysis of 37, 39 
origin, age, and divergence of 624, 631-632, 657 
in Zingiberales phylogeny 623, 647, 654 
Cannaeorchis, in Dendrobieae phylogeny 466 
Cardenanthus, in Tigridieae phylogeny 412-413 
Cardiocrinum 
concerted convergence of traits in 42 
in Liliales phylogeny 560, 562-565 
ndhF analysis of 38, 41 
net-venation-only syndrome in 44 
sister relationships of 564-565 
Cardiostigma 
combined morphological, cpDNA, and ITS analysis of 
420 
morphology of 417 
nuclear ribosomal DNA analysis of 419-420 
plastid genome analysis of 416, 418 
in Tigridieae phylogeny 416-420 
Cardstonia, fossil record of 93-94 
Car ex 
chromosome evolution in 296 
multigene analysis of 68, 70 
ndhF analysis of 38 
Carludovica 
four-gene (PHYC, rbcL, ndhF, atp1) analysis of 81-82, 
84-86 
multigene analysis of 67, 69 
plastid genome analysis of 7-8 
Carnegiea, pollination of 338 
Carpolyza 
in Amaryllidaceae phylogeny 360-361 
nuclear ribosomal DNA analysis of 361 
Cartonema 
multigene analysis of 68, 70 
ndhF analysis of 37, 39 
as outgroup in Tradescantieae study 521-525 
Cartonemateae, as outgroup in Tradescantieae study 521-
525 
Caryophyllaceae, pollen aperture in 193 
Caryophyllales, homeosis in 152 
Caryota 
conservation biology for 278-284 
desiccation tolerance of 280-283 
germination of 282 
seedling morphology and anatomy of 254, 258-262 
Caryoteae 252 
Caryotoid palms 253, 262-263 
Castillo, Amanda 329-344 
680 Index ALISO 
Catalan, Pilar 541-555 
Catasetinae, atpB-rbcL analysis of, combined 462-463 
Catasetum 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Catopsis, ndhF analysis of 39 
Cattleya 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
floral evolution of 492 
homeosis in 152 
Caulescentes 212 
Caulokaempferia, biogeographical analysis of 625 
Ceiba, bats feeding on 338 
Centrolepidaceae 
geographic origins and distribution of 24 
multigene analysis of 66, 68, 70, 73 
Cephalanthera 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
floral evolution in 488 
Cephalocarpus, tree habit of 131, 133 
Cephalostemon, ndhF analysis of 39 
Cepobaculum, in Dendrobieae phylogeny 466 
Ceraia, in Dendrobieae phylogeny 466, 473, 477 
Ceratobium, in Dendrobieae phylogeny 466 
Ceratophyllaceae 
18S rDNA analysis of 80 
four-gene (PHYC, rbcL, ndhF, atp1) analysis of 84-89 
multigene analysis of 67, 69, 79-80 
Ceratophyllales, plastid genome analysis of 6 
Ceratophyllum 
four-gene (PHYC, rbcL, ndhF, atp1) analysis of 82, 
84-88 
multigene analysis of 67, 69 
ndhF analysis of 29 
plastid genome analysis of 5-6, 8, 11 
Cercidiphyllaceae, fossil record of 101 
Ce rcidiphyllum 
fossil record of 101 
plastid genome analysis of 6, 8 
Ceroxyloideae 252 
Ceroxyloid palms 253, 262-263 
Ceroxylon, seedling morphology and anatomy of 254, 258-
262 
Chamaecostus 
biogeographical analysis of 625, 631 
in Costaceae phylogeny 635 
origin, age, and divergence of 639-643 
pollination of 642 
Chamaedorea 
ndhF analysis of 39 
phylogeny of 263 
seedling morphology and anatomy of 254, 258-262 
Chamaedoreoid palms 253, 262-263 
Chamaelirium 
biogeographical patterns of 566 
in Liliales phylogeny 561-563 
in Melanthiaceae phylogeny 566 
Chamaerops 
pollen aperture in 193 
seedling morphology and anatomy of 254, 258-262 
Chase, Mark W. 3-21, 52-62, 287-304, 345-351, 367-371, 
527-538, 559-565 
Chase, Mark W. et al.-Multigene analyses of monocot re-
lationships: a summary 63-75 
Chasmanthe 
in Crocoideae phylogeny 401-402, 405-406, 411 
flowers of 407 
leaf margins of 403, 407 
morphology and anatomy of 403 
ovule and seed coat anatomy of 407 
pollination of 407, 435-436 
Chatin, Adolf 212, 218-219 
Cheilocostus 
biogeographical analysis of 625, 631 
in Costaceae phylogeny 635 
Chemiawsky, Donna M. 3-21 
Chilo glottis 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Chionographidaceae, critical characters of 568 
Chionographideae 567 
autapomorphies in 568 
carpel fusion in 568, 574-575 
chromosome number of 567-569, 575 
critical characters of 566-568 
flower sexual condition in 568 
fruit of 568-569, 575 
genera and species of 568 
geographic distribution of 568 
gynoecium fusion and position in 574-575 
habit of 569 
inflorescence of 569, 574 
in Melanthiaceae phylogeny 566-567 
morphological characters of 569 
ovary position in 568 
perigonal glands of 568 
pollen aperture in 568 
rootstock of 568-569, 573 
sister relationships of 566 
tepals of 569 
Chionographis 
biogeographical patterns of 566 
in Liliales phylogeny 561 
in Melanthiaceae phylogeny 566 
Chloraea 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
in Orchidaceae phylogeny 461 
Chloraeinae 
atpB analysis of 450 
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atpB-rbcL analysis of, combined 460 
rbcL analysis of 450 
Chloranthaceae 
18S rDNA analysis of 80 
four-gene (PHYC, rbcL, ndhF, atpl) analysis of 84-89 
multigene analysis of 67, 69, 79 
plastid genome analysis of 5-6, 11 
Chloranthus 
floral genes of 116 
four-gene (PHYC, rbcL, ndhF, atp1) analysis of 82, 
84-87 
multigene analysis of 67, 69 
plastid genome analysis of 6, 8 
Chlorogalum 
in Agavaceae phylogeny 313, 316-318, 324-325, 329 
in Asparagales phylogeny 288, 292 
bimodal karyotypes in 324-325 
chromosome number of 324 
evolutionary relationships of 292 
flowers of 324, 334 
fruit of 324 
geographic distribution of 324, 334 
mitochondrial genome of 288 
natural history of 334 
ndhF analysis of 316, 319 
ndhF-rbcL analysis of, combined 317, 319 
ndhF-rbcL-ITS analysis of, combined 318, 322 
Chlorophytum 
concerted convergence of traits in 42 
mitochondrial genome of 59 
multigene analysis of 68, 70 
ndhF analysis of 40, 316 
ndhF-rbcL analysis of, combined 317 
ndhF-rbcL-ITS analysis of, combined 318 
plastid genome analysis of 7-9 
relationship with Agavaceae 324 
Chloroplast DNA analysis. See also specific genes and taxa 
of Agavaceae 315 
of Allium 372-373 
of Amaryllidaceae 356 
of Androcymbium disjunction 606-617 
of Costaceae 634-635 
of Hydrocharitaceae 213-214, 216, 218-220, 222, 225 
of Lemnaceae 232 
of Pontederiaceae 514-516 
of Tigridieae 412-424 
Choeroniscus 338 
Choeronycteris 336, 338 
Chorigyne, multi gene analysis of 67, 69 
Chromosome evolution 
in Asparagales 289, 293-294, 296-297 
in Conostylis 533-536 
genomic tools for deciphering 297 
mechanisms of 296-297 
Chromosome number(s). See also specific taxa 
of Agavaceae 295, 329 
of Asparagales 289-291, 293-296 
of Melanthiaceae 567-569, 571, 573, 575 
Chuniophoenix, seedling morphology and anatomy of 254, 
258-262 
Churchill, Algernon C. 243-247 
Chusquea, ndhF analysis of 38 
Chysiinae 
atpB analysis of 453 
rbcL analysis of 453 
Chysis 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Cipura 
combined morphological, cpDNA, and ITS analysis of 
420 
geographic distribution of 422 
morphology of 417 
nuclear ribosomal DNA analysis of 419-420 
plastid genome analysis of 416, 418 
in Tigridieae phylogeny 412-413, 416-420, 422 
Cipurinae 
chromosome number of 412 
combined morphological, cpDNA, and ITS analysis of 
420-421 
geographic distribution of 412, 420 
morphology of 417 
nuclear ribosomal DNA analysis of 419-421 
plastid genome analysis of 418, 421 
pollen of 412 
in Tigridieae phylogeny 412-424 
Clania 441 
Cleisostoma 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
floral genes of 155, 490-491 
Cleistes 
atpB analysis of 456, 458, 461 
atpB-rbcL analysis of, combined 460 
in Orchidaceae phylogeny 461 
Clematepistephium 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Clements, Mark A.-Molecular phylogenetic systematics in 
Dendrobieae (Orchidaceae) 465-480 
Climbing habit and net venation, association of 47-48 
Climbing palms 
hydraulic constraints in 271-275 
safety and efficiency of transport in 275 
stem anatomy and water transport in 265-277 
Clintonia 
fleshy fruit of 146 
in Liliales phylogeny 560, 562-563 
ndhF analysis of 38, 41 
Clivia 
in Amaryllidaceae phylogeny 360-364 
fleshy fruit of 146 
682 Index ALISO 
multigene analysis of 68, 70, 291 
ndhF-rbcL analysis of, combined 317 
Clivieae, in Amaryllidaceae phylogeny 362 
Cliviinae, in Amaryllidaceae phylogeny 363 
cob 54-59 
Cabana 
combined morphological, cpDNA, and ITS analysis of 
420 
morphology of 417 
nuclear ribosomal DNA analysis of 419, 421 
plastid genome analysis of 416, 418, 421 
in Tigridieae phylogeny 412-413, 416-421 
Cochliostema, in Tradescantieae phylogeny 521-525 
Cocos, economic importance of 251 
Cocosoid palms 253, 262-263 
Codonorchideae 
atpB analysis of 456 
atpB-rbcL analysis of, combined 460 
in Orchidaceae phylogeny 461 
Codonorchis 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
in Orchidaceae phylogeny 461 
Coelandria, in Dendrobieae phylogeny 473, 477 
Coelia 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Coe1iinae 
atpB analysis of 454 
atpB-rbcL analysis of, combined 462-463 
rbcL analysis of 454 
Coeliopsidinae, atpB-rbcL analysis of, combined 462-463 
Coelogyne 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
plastid genome analysis of 7-8 
Coelogyneae 
atpB analysis of 453 
rbcL analysis of 453 
Coelogyninae 
atpB analysis of 453 
atpB-rbcL analysis of, combined 462-463 
rbcL analysis of 453 
Coilochilus 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Coix, ndhF analysis of 38 
Colchicaceae 
African disjunction of Androcymbium 606-617 
clades of 562 
concerted convergence of traits in 47 
fleshy fruit of 137, 146 
fruit structure in 143 
GenBank data on 30 
geographic origins and distribution of 24 
homeosis in 152 
in Liliales phylogeny 559-565 
multigene analysis of 65, 67, 69, 71-72 
ndhF analysis of 38, 41, 46-47 
plastid genome analysis of 7, 9 
Colchiceae, reunification of genera in 616 
Colchicum 
in Liliales phylogeny 560, 562-563 
origin, age, and divergence of 627-628 
relationship with Androcymbium 611, 616 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Coleochloa, desiccation-tolerant arborescence in 129, 132-
133 
Coleoptera 440-441 
Coleotrype, in Tradescantieae phylogeny 521-525 
Coleotrypinae, in Tradescantieae phylogeny 520-526 
Collabiinae 
atpB-rbcL analysis of, combined 462-463 
in Orchidaceae phylogeny 461 
Colletidae 436 
Collospermum 
fleshy fruit of 147 
ndhF analysis of 40 
Colocasieae, spiny pollen of 207 
Colpotrinax, seedling morphology and anatomy of 254, 
258-262 
Columnar cacti, pollination of 338, 341 
Cominsia, in Marantaceae phylogeny 645-646, 653-656 
Commelinaceae 
concerted convergence of traits in 42 
GenBank data on 33 
genome size of 295 
geographic origins and distribution of 24 
multigene analysis of 68, 70 
ndhF analysis of 39, 45 
subtribal relationships in Tradescantieae 520-526 
Commelinales 
concerted convergence of traits in 43-44 
floral anatomy of Pontederiaceae 499-519 
GenBank data on 20-21, 33 
generic and subgeneric relationships in Conostylis and 
Blancoa 527-538 
geographic origins and distribution of 22, 24, 628 
mitochondrial genome of 56, 291 
multigene analysis of 64-66, 68, 70-71, 291 
ndhF analysis of 37, 39, 44-45, 291 
as outgroup in Asparagales study 289 
plastid genome analysis of 5-7, 13-14, 56, 291 
pollen aperture in 193-194 
subtribal relationships in Tradescantieae 520-526 
Zingiberales divergence from 621-622, 625-627, 629-
630 
Commelineae, as outgroup in Tradescantieae study 521-525 
Commelinids 
fleshy fruit of 137 
geographic origins and distribution of 22-27 
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multigene analysis of 64-65, 67, 69, 71-73 
phytomelaniferous seeds of 137 
plastid genome analysis of 7 
pollen aperture in 191 
relationship with Liliales 562-563 
Comospermum, fleshy fruit of 146 
Conanthera, fleshy fruit of 147 
Concerted convergence 
definition of 29 
ndhF analysis of 28-51 
tests of 36-37 
Concerted plesiomorphy 29 
Congruence, of genome studies 64 
plastid versus mitochondrial 56, 59-60 
Conostylidoideae 
chromosome number changes in 533-536 
geographic distribution of 527 
in Haemodoraceae phylogeny 527 
Conostylis 
chromosome number changes in 533-536 
clades A and B of 529, 531-533 
conservation of heterozygosity in 535-536 
flowers of 531 
generic and subgeneric relationships of 527-538 
geographic distribution of 527 
historical classification of 528 
in northern versus southern kwongans 536 
phytogeography of clades in 536 
speciation patterns of 527-528, 533-536 
species of 528, 530-531 
synonymy in 528 
taxonomic history of 527-528 
Conostylis subgen. Androstemma 529-530, 533 
Conostylis subgen. Bicolorata 529-530, 533 
Conostylis subgen. Brachycaulon 529-530, 533 
Conostylis subgen. Conostylis 528-533, 535-536 
Conostylis subgen. Greenia 528-530, 533 
Conostylis sub gen. Pendula 529-531, 533, 535-536 
Conostylis subgen. Pendula sect. Appendicula 529,531-533, 
536 
Conostylis subgen. Pendula sect. Catospora 530-533 
Conostylis subgen. Pendula sect. Divaricata 528-529, 531, 
533 
Conservation, of Trillium 593-597 
Conservation biology, for palms (Arecaceae) 278-284 
Constantia, colonization by 132 
Continental separation 22-27 
and Bulbine 350 
and Costaceae 24, 633-634, 641, 643 
and Iridaceae 22, 24, 425 
and Marantaceae 24, 657 
and Orchidaceae 22, 24, 461 
and Zingiberales 627-628, 630-631 
Convallaria 
microsporogenesis in 197, 201 
multigene analysis of 68, 70, 291 
ndhF analysis of 40, 291 
Convallariaceae 
in Asparagales phylogeny 323 
fleshy fruit of 142, 146 
historical classification of 135 
ndhF analysis of 316 
ndhF-rbcL analysis of, combined 317, 319 
ndhF-rbcL-ITS analysis of, combined 322 
pollen aperture and microsporogenesis in 198-203 
Convergence 180 
concerted 28-51 
in Crocoideae 406-407 
in Tigridieae 413, 421-422 
Convolvulaceae, mitochondrial genome of 54 
Cook, Christopher D. K. 212, 220-224, 226 
Copernica, seedling morphology and anatomy of 254, 258-
262 
Cordy line 
in Agavaceae phylogeny 314, 322 
fleshy fruit of 146-147 
ndhF analysis of 40 
tree habit/vegetative architecture of 129 
Core monocots, geographic origins and distribution of 24 
Corms, of Asparagales 293 
Comus, evo-devo studies of 177, 180 
Coronatae, in Amaryllidaceae phylogeny 360-362 
Correlated evolution, ndhF analysis of 28-51 
Corsia, in Liliales phylogeny 560, 564 
Corsiaceae 
in Liliales phylogeny 559-565 
mitochondrial genome of 56, 58 
multigene analysis of 66, 71-72 
plastid genome analysis of 73 
as problematic taxon, in multigene analysis 71 
Corsiopsis, in Liliales phylogeny 560, 565 
Coryanthes 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Cory bas 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Coryciinae 
atpB analysis of 451 
rbcL analysis of 451 
Corycium 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Corymborkis 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Corynotheca, multigene analysis of 347-348 




Coryphoid palms 253, 262-263 
684 Index ALISO 
Costaceae 633-644 
African clade of 635, 640-641 
biogeographical analysis of24, 624-625,631,633-644 
branch length estimation in 639 
Chamaecostus clade of 635, 637-639 
Cheilocostus clade of 635, 637-639, 642-643 
chloroplast DNA analysis of 634-635 
concerted convergence of traits in 42 
Costus clade of 635, 637-639, 641-642 
diversification in space and time 641 
GenBank data on 33 
Gondwanan origins of 24, 633-634, 641, 643 
local clock analysis of 624, 628, 634-640 
morphology of 633 
multigene analysis of 66, 68, 70 
ndhF analysis of 37, 39 
net-venation-only syndrome in 44 
New World, and pollination 642 
origin, age, and divergence of 624, 629, 631, 633-644 
pairwise relative rates test of 634 
pantropical distribution of 633, 643 
phylogeny of 635, 637-639 
relative rates classes of 635, 639 
seed dispersal for 633, 642 
South American clade of 635, 639-642 
Southeast Asian clade of 635, 637-642 
in Zingiberales phylogeny 623, 647, 654 
Costus 
African grade of 635, 640-642 
African melittophilous 635, 640-652 
biogeographical analysis of 624-625, 631 
in Costaceae phylogeny 635, 637-639 
multigene analysis of 68, 70 
ndhF analysis of 39 
New World radiation of 635, 640-643 
origin, age, and divergence of 624, 628, 631, 638-643 
as outgroup in Marantaceae study 649-650 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
cox1 54 
in Marantaceae analysis 645-659 
cox2 53-55, 58 
loss in Asparagales 289 
cox3 53 
Cox, Paul A. 243-247 
CracOMJ 155 
Cranichideae 
atpB analysis of 449, 456 
atpB-rbcL analysis of, combined 460 
rbcL analysis of 449 
stamen suppression in 484 
Cranichidinae 
atpB analysis of 449 
atpB-rbcL analysis of, combined 460 
rbcL analysis of 449 
Cranichis 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Crassula, African disjunction of 612-614 
Crawford, Daniel J. et al.-Speciation in duckweeds (Lem-
naceae): phylogenetic and ecological inferences 
231-242 
Cremastra, in Orchidaceae phylogeny 461-463 
Crininae 
in Amaryllidaceae phylogeny 360-361 
nuclear ribosomal DNA analysis of 361 
Crinum 
actinomorphic 360, 362 
in Amaryllidaceae phylogeny 356, 360-361 
biogeography of 356, 360, 362 
geographic distribution of 360 
nuclear ribosomal DNA analysis of 360-362 
plastid genome analysis of 360, 362 
Robertsonian changes in 296 
zygomorphic 360, 362 
Crinum subgen. Codonocrinum 360 
Crinum subgen. Crinum 360 
Croceae 
in Crocoideae phylogeny 402, 407-409 
morphology and anatomy of 403 
Crocinae, in Crocoideae phylogeny 409 
Crocoideae (Ixioideae) 
Anomatheca-Xenoscapa clade of 401, 405 
chromosome numbers of 403 
as climax group in Iridaceae 399 
convergence in 406-407 
corms of 403, 407 
Crocus-Radinosiphon clade of 401, 405-406 
floral bracts of 406-407 
flowers of 403, 407, 442 
generic clusters of 409 
Gladiolus-Melasphaerula clade of 401-403 
historical classification of 401 
in Iridaceae phylogeny 412 
lxia-Hesperantha clade of 401, 406 
leaf margins of 403, 407 
major morphological and anatomical characters of 403 
Microanthus-Lapeirousia clade of 401, 405 
ovule and seed coat anatomy in 403-404, 406-407 
phylogenetic patterns in 401-406 
plastid genome-based phylogeny of 399-411 
pollen aperture in 193 
pollination of 407, 436, 442-443 
relationship with Nivenioideae 400 
seedling morphology of 402-403, 405, 407 
synapomorphies of 399-400, 406-407 
tribal classification of 407-409 
Tritoniopsis clade of 401-402 
W atsonia clade of 405 
Crocosmia 
chromosome number of 403, 405 
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in Crocoideae phylogeny 399, 401-402, 405, 407-409, 
411 
flowers of 407 
morphology and anatomy of 403, 405-406 
operculum of 193 
ovule and seed coat anatomy in 404, 406-407 
pollination of 435-437, 441, 497 
Crocus 
chromosome number of 294, 403 
corms of 403, 406-407 
in Crocoideae phylogeny 399, 401-402, 405-406, 411 
morphology and anatomy of 403, 406 
Robertsonian changes in 296 
seedlings of 403, 406 
Croomia 
multigene analysis of 67, 69 
ndhF analysis of 41 
Crossyne 
in Amaryllidaceae phylogeny 360-361 
nuclear ribosomal DNA analysis of 361 
Cryosophila, seedling morphology and anatomy of 254, 
258-262 
Cryptarrhena 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Cryptarrheninae 
atpB analysis of 452 
rbcL analysis of 452 
Cryptocentrum 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Cryptocoryneae, smooth pollen of 206 
Cryptostephanus 
in Amaryllidaceae phylogeny 358, 360-362, 364 
fleshy fruit of 146 
Cryptostylidinae 
atpB analysis of 450 
atpB-rbcL analysis of, combined 460 
rbcL analysis of 450 
Cryptostylis 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Ctenanthe, in Marantaceae phylogeny 645-646, 654-656 
Cucurbita, mitochondrial genome of 54 
Curculigo 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
concerted convergence of traits in 39-40, 42, 44, 47 
fleshy fruit of 147 
ndhF analysis of 40 
ndhF-rbcL analysis of, combined 317, 319 
plastid genome analysis of 7-8 
Cyanastrum 
chromosome evolution in 296 
concerted convergence of traits in 36, 42, 47 
fleshy fruit of 147 
multigene analysis of 291 
ndhF analysis of 40, 291 
plastid genome analysis of 7-8, 291 
Cyanella 
concerted convergence of traits in 47 
fleshy fruit of 147 
flowers of 292-293 
ndhF analysis of 40 
Cyanicula 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Cyanixia 
in Crocoideae phylogeny 402, 405, 411 
geographic distribution of 405 
morphology and anatomy of 403, 405 
Cyanotinae, in Tradescantieae phylogeny 520 
Cyanotis, in Tradescantieae phylogeny 521-525 
Cybistetes 
in Amaryllidaceae phylogeny 360-361 
nuclear ribosomal DNA analysis of 361 
Cyclanthaceae 
concerted convergence of traits in 47 
fleshy fruit of 146 
geographic origins and distribution of 24 
multigene analysis of 65, 67, 69 
plastid genome analysis of 7, 9, 13 
Cyclanthales, fleshy fruit of 136 
Cyclanthus, multigene analysis of 67, 69 
CYCLOIDEA 179 
Cycloidea mutant 494 
Cycnogeton, flower development in 120 
Cymbidieae 
atpB analysis of 452, 457 
atpB-rbcL analysis of, combined 462-463 
rbcL analysis of 452 
Cymbidiinae, atpB-rbcL analysis of, combined 462-463 
Cymbidioid phylad 
atpB analysis of 452-453 
rbcL analysis of 452-453 
Cymbidium 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
homeosis in 152 
Cymodocea, multigene analysis of 67, 69 
Cymodoceaceae 
flower development in 107-109 
fossil record of 96 
GenBank data on 30 
geographic origins and distribution of 24 
multigene analysis of 65, 67, 69, 71 
ndhF analysis of 38, 41 
Cynorkis 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Cypella 
685 
686 Index ALISO 
combined morphological, cpDNA, and ITS analysis of 
420 
geographic distribution of 422 
morphology of 417 
nuclear ribosomal DNA analysis of 419-420 
plastid genome analysis of 418 
in Tigridieae phylogeny 412-413, 417-420, 422 
Cyperaceae 
colonization of 132 
desiccation-tolerant arborescence in 129-134 
GenBank data on 34 
geographic origins and distribution of 22, 24 
mitochondrial genome of 57 
multigene analysis of 66-68, 70, 73 
ndhF analysis of 37-38, 45 
plastid genome analysis of 7, 12, 57 
vegetative propagation of 132 
Cyperids, multigene analysis of 66, 73 
Cyperus, plastid genome analysis of 7-8 
Cypripedioideae 
atpB analysis of 447, 449, 456-459, 461 
atpB-rbcL analysis of, combined 459-460, 462-463 
genome size of 289, 295 
homeosis in 152 
in Orchidaceae phylogeny 461 
pollen aperture in 193 
rbcL analysis of 449, 461 
stamen suppression in 484 
Cypripedium 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
multigene analysis of 68, 70, 291 
ndhF-rbcL analysis of, combined 317, 319 
in Orchidaceae phylogeny 461 
as outgroup in Dendrobieae study 466, 471 
plastid genome analysis of 7-8, 291 
Cyrtantheae 
in Amaryllidaceae phylogeny 356, 358-359 
biogeography of 356 
Cyrtanthus 
in Amaryllidaceae phylogeny 357-359 
ndhF analysis of 40 
nuclear ribosomal DNA analysis of 359 
Cyrtopodiinae 
atpB analysis of 452 
rbcL analysis of 452 
Cyrtopodium 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Cyrtosia 
atpB analysis of 456, 458, 461 
atpB-rbcL analysis of, combined 460 
fleshy fruit of 147 
Cytokinesis, in Asparagales 197-203 
Dactylorhiza, floral evolution in 491 
Daemonorops, stem anatomy and water transport in 275-
277 
Daiswa 
fruit of 575 
geographic distribution of 589 
ITS-matK analysis of, combined 583, 588 
in Liliales phylogeny 561 
morphology of 579-580, 586-589 
nuclear ribosomal DNA analysis of 583, 587 
polyploidy of 589 
in Trilliaceae phylogeny 579-592 
Danae, ndhF-rbcL analysis of, combined 317 
Darlington's hypotheses, on bimodal karyotypes 288-289, 
295-296 
Dasylirion 
in Agavaceae phylogeny 314-315, 323 
chloroplast DNA analysis of 315 
Dasypogon 
multigene analysis of 68, 70 
ndhF analysis of 37, 39 
plastid genome analysis of 7-8 
Dasypogonaceae 
GenBank data on 20-21, 33 
geographic origins and distribution of 24 
mitochondrial genome of 56 
multigene analysis of 64, 66, 68, 70-72 
as outgroup in Arecaceae study 252-254 
plastid genome analysis of 4-7, 13-14, 56 
pollen aperture in 194 
Dasypogonales 
concerted convergence of traits in 43 
GenBank data on 33 
multigene analysis of 72 
ndhF analysis of 37, 39, 44 
Davejonesia, in Dendrobieae phylogeny 466 
Davies, T. Jonathan 63-75, 399-411 
Davis, Jerrold I 52-62, 63-75, 287-304, 559-565 
Deer mice, seed predation by 595 
DEFICIENS 110-111, 116, 121, 154, 491 
Degeneria, four-gene (PHYC, rbcL, ndhF, atpl) analysis of 
81-82, 84-86 
del Hoyo, Alberto and Joan Pedrola-Monfort-Missing links 
between disjunct populations of Androcymbium 
(Colchicaceae) in Africa using chloroplast DNA 
noncoding sequences 606-617 
Delta 438 
Dendrobates, in Dendrobieae phylogeny 466 
Dendrobieae 465-480 
Asian clade of 471-472, 474-475 
atpB analysis of 457, 466 
atpB-rbcL analysis of, combined 462-463 
Australasian clade of 471-472, 474-475 
embryo types in 466 
Epigeneium clade of 471-472 
GenBank data on 467-470 
geographic distribution of 465 
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historical classification of 465-466, 474-477 
matK analysis of 471, 474, 477 
molecular phylogenetic systematics in 465-480 
morphology of 466 
nuclear ribosomal DNA analysis of 466-480 
in Orchidaceae phylogeny 461-463 
rbcL analysis of 461, 466, 471, 474, 477 
Dendrobiinae 
atpB analysis of 454, 466 
in Dendrobieae phylogeny 465-480 
geographic distribution of 465 
historical classification of 465, 474-475 
rbcL analysis of 454, 466 
Dendrobium 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
in Dendrobieae phylogeny 465-480 
historical classification of 474-475 
Dendrobium subgen. Athecebium 474-475 
Dendrobium subgen. Eu-Dendrobium 474-475 
Dendrobium subgen. Rhopalobium 474-475 
Dendrobium subgen. Xerobium 474-475 
Dendrochilum 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Desiccation tolerance 
in Lemnaceae 233-236 
in palm seed banking 280-283 
Desiccation-tolerant arborescent monocotyledons 
colonization of 132 
common adaptive traits of 132 
ecological aspects of 131-132 
evolutionary origins of 132-133 
exotics replacing or competing with 133 
geographic distribution of 132-133 
human burning of 133 
mat-forming 131-132 
morphological and anatomical characters of 131 
size spectrum of 131 
systematic occurrence of 129-131 
vegetative propagation of 132 
vegetative architecture of 129-134 
Desmoncus 
axial continuity of 269, 273 
hydraulic constraints in 271-275 
leaf contact distance in 269-271, 273 
leaf traces of 269, 271, 273 
safety and efficiency of transport in 275 
scalariform perforation plates of 269 
stem anatomy and water transport in 265, 269-275 
tracheary elements of 271 
xylem structure of 269, 271, 273-274 
Desmotrichum, in Dendrobieae phylogeny 465-466, 474 
Deuterocohnia, ndhF analysis of 39 
Development, evolution of 172-187. See also Evolutionary-
developmental biology 
Developmental genetics, in evo-devo studies 175-178 
Developmental homeostasis 179-180 
definition of 179 
failure of 179 
lack of, and evolutionary diversification 180 
Devey, Dion S. 63-75, 559-565 
Devey, Dion S. et al.-Systematics of Xanthorrhoeaceae 
sensu lato, with an emphasis on Bulbine 345-351 
Devia 
chromosome number of 403, 405 
in Crocoideae phylogeny 402, 405, 409, 411 
morphology and anatomy of 403, 405 
ovule and seed coat anatomy in 407 
Dian ella 
aloin caps of 349 
fleshy fruit of 40, 135, 147 
floral structure and orientation in 166 
multigene analysis of 291, 347-348 
ndhF analysis of 40, 291 
ndhF-rbcL analysis of, combined 317 
pollen aperture in 193 
in Xanthorrhoeaceae phylogeny 349 
Diapensiaceae, mitochondrial genome of 54 
Diaphananthe 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Dicentra, floral genes of 157 
Dichaea 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Dichelostemma 
in Allium phylogeny 379-380, 382 
ndhF analysis of 40 
Dichorisandra, in Tradescantieae phylogeny 521-525 
Dichorisandrinae, in Tradescantieae phylogeny 520 
DICHOTOMA 179 
Dicolpopollis, fossil record of 101 
Dicots 
mitochondrial genome of 56-57 
plastid genome analysis of 56-57 
Dictyosperma, seedling morphology and anatomy of 254, 
258-262 
Dieffenbachieae, smooth pollen of 207 
Dierama 
in Crocoideae phylogeny 401-402, 406, 409, 411 
leaf margins of 403, 407 
morphology and anatomy of 403 
Dilatris, ovule number in 518 
Dilomilis 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Dimerocostus 
biogeographical analysis of 624-625, 631 
in Costaceae phylogeny 635, 637-639 
origin, age, and divergence of 624, 628, 631, 638-642 
pollination of 642 
688 Index ALISO 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Dioscorea 
fleshy fruit of 146 
four-gene (PHYC, rbcL, ndhF, atpl) analysis of 82, 
84-86 
microsatellite study of 543 
multigene analysis of 67, 69, 82, 84-86 
ndhF analysis of 41, 46 
plastid genome analysis of 7-8 
relationship with Borderea 541-542, 550-551 
Dioscoreaceae 
concerted convergence of traits in 42, 47 
fleshy fruit of 137, 142, 146 
GenBank data on 30 
geographic origins and distribution of 24 
multigene analysis of 66-67, 69 
ndhF analysis of 38, 41, 47 
plastid genome analysis of 7, 12 
pollen aperture in 197 
species boundaries and population divergence in Bor-
derea 541-555 
Dioscoreales 
concerted convergence of traits in 44 
fleshy fruit of 135-147 
GenBank data on 20-21, 30 
geographic origins and distribution of 24-26 
mitochondrial genome of 56, 58 
multigene analysis of 65-67, 69, 71-72 
ndhF analysis of 38, 41, 44-46 
plastid genome analysis of 6-9 
pollen aperture in 191, 194 
relationship with Liliales 564 
species boundaries and population divergence in Bor-
derea 541-555 
Diplarrhena, flowers of 292 
Diplocaulobium, in Dendrobieae phylogeny 465-466, 471-
477 
Diptera 438, 440-441 
Dis a 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
pollination of 438 
DISCRETE 37-38, 42 
Diseae 
atpB analysis of 450 
rbcL analysis of 450 
Disinae, atpB-rbcL analysis of, combined 460 
Disjunction, Miocene arid track and 606, 614-615 
Disperis 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Dispersal-vicariance analysis 22-27, 174 
of Androcymbium 614-615 
of Costaceae 634, 637, 639 
of Marantaceae 649, 657 
of Zingiberales 622-625, 627-629 
Disporopsis, concerted convergence of traits in 47 
Dis porum 
concerted convergence of traits in 39-40, 42, 47 
fleshy fruit of 146 
in Liliales phylogeny 560 
ndhF analysis of 38-41, 46-47 
Disulcate apertures 191, 194 
Disulculate apertures 191, 194 
Diurideae 
atpB analysis of 450, 456 
atpB-rbcL analysis of, combined 460 
in Orchidaceae phylogeny 461 
rbcL analysis of 450 
Diuridinae 
atpB analysis of 450 
atpB-rbcL analysis of, combined 460 
rbcL analysis of 450 
Diuris 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
ndhF analysis of 40 
DIVA, for biogeographical analysis 22-27, 174 
of Androcymbium 614-615 
of Costaceae 634, 637, 639 
of Marantaceae 649, 657 
of Zingiberales 622-625, 627-629 
DIVARICATA 179 
18S rDNA 79-81 
Acorus sequence of, erroneous versus authentic 80 
ambiguity with, causes of 80-84 
in Arecaceae analysis 252 
versus four-gene (PHYC, rbcL, ndhF, atpl) analysis 
81-89 
historical/evolutionary diversity in 81 
insufficient taxon density in analysis with 80 
long branch attraction and 80-81 
in Marantaceae analysis 645-659 
in Melanthiaceae analysis 566 
in multigene analyses 63-75 
in Zingiberales analysis 622-627 
26S rDNA 
in Marantaceae analysis 645-659 
in multigene analyses 63-75 
Dockrillia, in Dendrobieae phylogeny 466, 472, 477 
DOMADSI 155 
Donax 
biogeographical analysis of 625, 627, 657 
in Marantaceae phylogeny 645-646, 653-657 
Dorsalized, in floral terminology 494 
Doryanthaceae 
in Asparagales phylogeny 291-293 
bimodal karyotype in 293 
chromosome number of 293 
diversity of 293 
evolutionary relationships of 292 
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fleshy fruit absence in 137 
genome size of 293 
geographic origins and distribution of 24 
mitochondrial genome of 291 
multigene analysis of 65-68, 70, 72, 291 
plastid genome analysis of 7, 9, 13, 291 
pollen aperture in 193 
Doryanthes 
in Agavaceae phylogeny 314, 322 
bimodal karyotypes in 288, 295 
evolutionary relationships of 292 
multigene analysis of 68, 70, 291 
ndhF-rbcL analysis of, combined 317, 319 
plastid genome analysis of 5, 7-8, 291 
Dracaena 
African disjunction of 614 
in Agavaceae phylogeny 314-315, 323 
chloroplast DNA analysis of 315 
chromosome evolution in 296 
concerted convergence of traits in 42 
habitat of 293 
ndhF analysis of 40, 316 
ndhF-rbcL analysis of, combined 317, 319 
ndhF-rbcL-ITS analysis of, combined 318 
tree habit/vegetative architecture of 129 
Dracaenaceae, fleshy fruit of 142, 146 
Dracaeninae 
atpB analysis of 450 
rbcL analysis of 450 
Drepanogynidae 437 
Dressleria 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Dreyer, Leanne D. 197-203 
Drimys 
four-gene (PHYC, rbcL, ndhF, atpl) analysis of 82, 
84-86 
multigene analysis of 67, 69, 82, 84-86 
plastid genome analysis of 6, 8 
Drosera, chromosome evolution in 296 
Drymoanthus, as outgroup in Dendrobieae study 466, 471-
472 
Drymophila 
fleshy fruit of 146 
in Liliales phylogeny 561 
relationship with Smilacaceae 598-599 
Drymophloeus, ndhF analysis of 39 
Duckeella 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Duckweeds. See also Lemnaceae 
speciation in 231-242 
Dulichium, ndhF analysis of 38 
Durabaculum, in Dendrobieae phylogeny 466 
Duthiastrum 
in Crocoideae phylogeny 402, 411 
pollination of 435-436, 439 
Duvall, Melvin R. et al.-Placing the monocots: conflicting 
signal from trigenomic analyses 79-90 
Dyckia, ndhF analysis of 39 
Dypsis, seedling morphology and anatomy of 254, 258-262 
Dysploidy 296 
Earina 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Eccremis, in Xanthorrhoeaceae phylogeny 349 
Ecdeiocolea 
mitochondrial genome of 57 
multigene analysis of 68, 70 
ndhF analysis of 38, 45 
plastid genome analysis of 7-8, 57 
Ecdeiocoleaceae 
GenBank data on 34 
geographic origins and distribution of 24 
multigene analysis of 66, 68, 70, 73 
ndhF analysis of 37-38 
plastid genome analysis of 6-7, 9, 12 
pollen aperture in 193 
Echeandia 
mitochondrial genome of 59, 290-291 
multigene analysis of 291, 317-318 
ndhF-rbcL analysis of, combined 317 
ndhF-rbcL-ITS analysis of, combined 318 
plastid genome analysis of 290-291 
relationship with Agavaceae 324 
Echinodorus 
flower development in 108 
fossil record of 96 
Echium, African disjunction of 614 
Egeria 
chloroplast DNA analysis of 216, 218-220 
combined molecular and morphological data on 217, 
223-224, 226-227 
historical classification of 212, 220-221 
molecular analysis of 216-217, 219-222, 226 
morphological analysis of 214-216, 218, 220-221 
nuclear ribosomal DNA analysis of 216, 221-222 
Eguiarte, Luis E. 329-344 
Eichhornia 
aerenchyma distribution in 501-502, 516 
floral anatomy of 500-504, 508-510, 512-513, 516-
519 
ndhF analysis of 39 
placenta position in 508, 513, 517 
in Pontederiaceae phylogeny 499-500 
septal fusion in 508, 513, 517 
septal nectaries in 501, 509, 518 
tannin cell presence and distribution in 509-510, 516-
517 




economic importance of 251 
ndhF analysis of 39 
seedling morphology and anatomy of 254, 258-262 
Elasis, in Tradescantieae phylogeny 521-525 
Elegia 
multigene analysis of 68, 70 
ndhF analysis of 37-38 
plastid genome analysis of 7-8 
Eleocharis, ndhF analysis of 38 
Elettaria, in Zingiberales phylogeny 621 
Eleutherine 
combined morphological, cpDNA, and ITS analysis of 
420-421 
geographic distribution of 422 
morphology of 417 
nuclear ribosomal DNA analysis of 419-420 
plastid genome analysis of 416, 418 
in Tigridieae phylogeny 412-413, 416-422 
Eleutheroglossum, in Dendrobieae phylogeny 466 
Elleanthus 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Elodea 
chloroplast DNA analysis of 216, 218-220 
combined molecular and morphological data on 218, 
223-224, 226-227 
historical classification of 212, 218-221, 226 
molecular analysis of 216-217, 219-222, 226 
morphological analysis of 214-216, 218, 220-221, 224 
Najas relationship to 225 
nuclear ribosomal DNA analysis of 216, 221-222 
pollen of 226 
Elodeaceae 211-212 
Empodium 
fleshy fruit of 14 7 
multigene analysis of 291 
Encholirium 
ndhF analysis of 39 
Encyclia 
atpB analysis of 457-458 




chloroplast DNA analysis of 216, 218-220 
combined molecular and morphological data on 224, 
226-227 
historical classification of 212, 218-219 
molecular analysis of 216-217, 219-222 
morphological analysis of 214-216, 218, 224-225 
nuclear ribosomal DNA analysis of 216, 221-222 
pollen of 226 
Ennealophus 
combined morphological, cpDNA, and ITS analysis of 
420-421 
geographic distribution of 422 
morphology of 417 
nuclear ribosomal DNA analysis of 419-420 
plastid genome analysis of 416, 418 
in Tigridieae phylogeny 412-413, 416-422 
Ensete 
biogeographical analysis of 624-625 
fossil record of 630, 640 
ndhF analysis of 39 
origin, age, and divergence of 624, 627-630 
plastid genome analysis of 7-8 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Epialleles 176 
Epidendreae 
atpB analysis of 453-454, 457 
atpB-rbcL analysis of, combined 462-463 
rbcL analysis of 453-454 
Epidendroideae 
anomalous, atpB and rbcL analyses of 455 
atpB analysis of 447, 451-452, 456-459 
atpB-rbcL analysis of, combined 459-460 
floral genes of 155 
flower development in 152, 155 
homeosis in 152 
in Orchidaceae phylogeny 461-463 
rbcL analysis of 451-452 
sister relationships of 461-463 
stamen suppression in 484 
Epidendroid phylad 
atpB analysis of 453-454 
rbcL analysis of 453-454 
Epidendrum 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Epidryos, ndhF analysis of 39 
Epigeneiinae, in Dendrobieae phylogeny 473, 480 
Epigeneium 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
in Dendrobieae phylogeny 466, 471-474 
Epihomology 181 
Epipactis 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
concerted convergence of traits in 42 
floral evolution of 492 
multigene analysis of 68, 70, 291 
ndhF analysis of 40, 291 
in Orchidaceae phylogeny 461 
Epipetrum, relationship with Borderea 541, 551 
Epipremnites, fossil record of 98 
Epistephium 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Eremurus, multigene analysis of 347-348 
Ehrharta, African disjunction of 612-614 
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Eria 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
in Dendrobieae phylogeny 466, 471-472 
Eriaxis 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Erica, African disjunction of 612-614 
Ericales, mitochondrial genome of 54 
Eriinae 
atpB analysis of 454 
atpB-rbcL analysis of, combined 462-463 
in Podochileae phylogeny 480 
rbcL analysis of 454 
relationship with Dendrobieae 466-473, 480 
Eriocaulaceae 
GenBank data on 34 
geographic origins and distribution of 22, 24 
mitochondrial genome of 57 
multigene analysis of 66, 68, 70, 73 
ndhF analysis of 37-38, 45 
plastid genome analysis of 57 
Eriocaulon 
multigene analysis of 68, 70 
ndhF analysis of 38 
Eriochilus 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Eriopsidinae, atpB-rbcL analysis of, combined 462-463 
Eriopsis 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Eriospermum 
fleshy fruit of 146 
multigene analysis of 291 
ndhF-rbcL analysis of, combined 317, 319 
seeds of 292, 323 
Erythronium 
in Liliales phylogeny 560, 564 
ndhF analysis of 41 
pollen aperture in 192, 194 
sister relationships of 564 
Erythrorchis 
atpB analysis of 456, 458, 461 
atpB-rbcL analysis of, combined 460 
Euasterids, gene transfer from 55 
Eucharideae, in Amaryllidaceae phylogeny 356 
Eucomis 
bimodal karyotypes in 288, 295 
chromosome number of 295 
microsporogenesis in 201 
Eudicots 
flower development in 151-152 
four-gene (PHYC, rbcL, ndhF, atp1) analysis of 84-88 
mitochondrial genome of 54 
sister-group relationships of 5, 11 
Eulimnocarpus, fossil record of 96 
Eulophia 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Eulophiinae 
atpB analysis of 452 
atpB-rbcL analysis of, combined 462-463 
rbcL analysis of 452 
Eumagnoliids, monocot relationship with, four-gene analysis 
of 79-90 
Euphorbiaceae, pollen aperture in 193 
Euptelea, four-gene (PHYC, rbcL, ndhF, atp1) analysis of 
81-82, 84-86 
Eurasia. See also specific taxa of 
monocot origins and distribution in 22-27 
Eurystemon 
floral anatomy of 504 
in Pontederiaceae phylogeny 500 
euSQUAMOSA 154-155, 157 
Eustephia 
in Amaryllidaceae phylogeny 358 
multigene analysis of 291 
ndhF analysis of 40 
Eustephieae, in Amaryllidaceae phylogeny 355 
Eustrephus 
fleshy fruit of 137, 146 
ndhF analysis of 40 
relationship with Smilacaceae 598-599 
Euterpe 
multigene analysis of 68, 70 
seedling morphology and anatomy of 254, 258-262 
Evans, Timothy M. 28-51, 520-526 
Evercardia, tree habit of 131 
Evo-devo. See Evolutionary-developmental biology 
Evolution 
convergent 28-51, 180 
of development 172-187. See also Evolutionary-devel-
opmental biology 
parallel 180 
Evolutionary-developmental biology 172-187, 481, 491, 
494 
as collaborative endeavor 183 
convergence in 180 
data sources for 176 
developmental homeostasis in 179-180 
diversity of 175-178 
future of 182-183 
growth in field 172 
homology in 180-181 
interconnection of disciplines in 173, 183 
macroevolution in 177-178 
major questions for 179-181 
microevolution in 176-177 
parallelism in I 80 
practicality in 178 
rock band model in 181-182 
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scientific product of 173 
study design in 1 78-179 
subjects/candidates for study in 178 
tendencies to evolve in 179-180 
Evolutionary hotspots 174-175, 535-536 
Evolutionary scenario(s) 173-175 
example from biogeography 174 
internal self-consistency in 173 
as "just so stories" 174-175 
testable 173 
Evolutionary Synthesis 173 
Exohebea, in Crocoideae phylogeny 401 
Exohebeinae 401 
Expressed Sequence Tags (ESTs) 178, 287 
for Asparagales 305-310 
Fabaceae, mitochondrial genome of 55 
Facultative autogamy, of Iridaceae 439 
Faden, Robert B. 520-526 
Fading borders, of gene expression 121 
Fagales, mitochondrial genome of 54 
Farmer, Susan B.-Phylogenetic analyses and biogeography 
of Trilliaceae 579-592 
Fay, Michael F. 52-62, 63-75, 287-304, 527-538 
Fay, Michael F. et al.-Molecular studies of subfamily Gil-
liesioideae (Alliaceae) 367-371 
Fay, Michael F. et al.-Phylogenetics of Liliales: summa-
rized evidence from combined analyses of five 
plastid and one mitochondrial loci 559-565 
Ferra ria 
meranthium flower of 442 
pollen load analysis in 440 
pollination of 435-436, 438-439, 442 
Fessia, fleshy fruit of 147 
Flagella ria 
concerted convergence of traits in 42 
multigene analysis of 68, 70 
ndhF analysis of 38, 45 
plastid genome analysis of 7-8 
Flagellariaceae 
concerted convergence of traits in 39-40 
GenBank data on 34 
geographic origins and distribution of 24 
multigene analysis of 66, 68, 70, 73 
ndhF analysis of 37-40, 45 
plastid genome analysis of 6-7, 12 
Fleshy fruits 146-147 
character phylogeny of 142 
concerted convergence of 8-51 
as distinguishing characteristic 135 
distribution of 136-137 
evolution of 135 
genetic studies of 136 
inferred evolutionary origins of 42 
in Liliiflorae 135-147 
ndhF analysis of 28-51, 136 
structure of 138 
Flickingeria, in Dendrobieae phylogeny 466, 471-477 
Floral Genome Project 178 
Floral units 109, 119-120 
FLORICAULA 176-177 
Flower(s). See also specific taxa 
ABC model of 121, 151-158, 490-491 
of Acoraceae 107 
actinomorphic 481-482, 494 
of Agavaceae 330-335 
of Alismatales 107-110 
of Asparagales 292-293 
detached male, ofHydrocharitaceae 215,217-218,226 
dorsiventrality of, evo-devo studies of 178-179 
in fossil record 91-106 
genes for 110-111, 116-118, 151-158 
of Gilliesioideae 369-370 
glossary or terms relating to 482 
homeosis and 120-122, 152-153, 179, 182 
and inflorescence, distinction/limit between 120-121 
orchid 292, 481-496 
of petaloid monocots, molecular basis for development 
151-158 
structure and orientation in Japonolirion, Narthecium, 
and Tofieldia 159-171 
terminological challenges for 494 
of Triglochin, development of 107-125 
zygomorphic 481-482, 494 
Fluorescent in situ hybridization (FISH) 297-298 
Fly pollination 
of Hesperantha 440 
of Iridaceae, in sub-Saharan Africa 438 
Forchioni, Arlette 197-203 
Fortunatia, in Agavaceae phylogeny 325 
Fossil record 
of Acorales 92-94 
of Agavaceae 339-340 
of Alismatales 94-98 
of Araceae 98-101 
of basal monocots 91-106 
caution with pre-1970s studies of 101 
first occurrences in 91-92 
interpretation problems with 92, 101 
of Trilliaceae 579 
whole plant reconstruction via 92 
of Zingiberales 622, 629-630 
Fosterella, ndhF analysis of 39 
Fosteria 
combined morphological, cpDNA, and ITS analysis of 
420 
morphology of 417 
nuclear ribosomal DNA analysis of 419 
plastid genome analysis of 418 
in Tigridieae phylogeny 412-413, 417-420 
Francisco-Ortega, Javier 313-328 
Frederiksen, Signe 135-147, 151-158 
Freesia 
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chromosome number of 403, 405 
in Crocoideae phylogeny 399, 401-402, 405-409, 411 
morphology and anatomy of 403, 405-406 
ovule and seed coat anatomy in 407 
pollination of 435 
Freesieae 
in Crocoideae phylogeny 402, 407-409 
morphology and anatomy of 403 
Freudenstein, John V. 52-62 
Freycinetia, multigene analysis of 67, 69, 291 
Friesen, Nikolai et al.-Phylogeny and new intrageneric 
classification of Allium (Alliaceae) based on nucle-
ar ribosomal DNA ITS sequences 372-395 
Fritillaria 
in Liliales phylogeny 560, 562-565 
ndhF analysis of 41 
ndhF-rbcL analysis of, combined 317 
sister relationships of 564-565 
Fritsch, Reinhard M. 372-395 
Frohlich, Michael W.-Recommendations and goals for evo-
devo research: scenarios, genetic constraint, and de-
velopmental homeostasis 172-187 
Froscula, in Dendrobieae phylogeny 473, 477 
Fruit(s). See also specific taxa 
of Agavaceae 331-334 
Asparagales types of, cyclic evolution of 135-136 
basic type of 135 
evolution of structure 143 
in fossil record 91-106 
Fruit, fleshy 
character phylogeny of 142 
concerted convergence of 28-51 
as distinguishing characteristic 135 
distribution of 136-137 
evolution of 135 
genetic studies of 136 
inferred evolutionary origins of 42 
in Liliiflorae 135-147 
ndhF analysis of 28-51, 136 
structure of 138 
Fruit capsules 135 
dry 138-140, 143 
fleshy 138-140 
secondary 136, 142 
FRUITFULL 152, 154 
Fu, Chengxin 598-605 
Furcraea 332-333 
in Agavaceae phylogeny 313, 316-318, 325-326, 331 
chloroplast DNA analysis of 315 
flowers of 325, 332-333 
fruit of 325, 332 
geographic distribution of 325, 332 
historical classification of 314-315 
natural history of 332-333 
ndhF analysis of 316, 319 
ndhF-rbcL-ITS analysis of, combined 318, 322 
ovary position in 325 
pollination of 332-333 
reproductive ecology of 330 
speciation of 329 
Furcraea subgen. Furcraea 332 
Furcraea subgen. Roezlia 332 
Furness, Carol A. and Paula J. Rudall-The operculum in 
pollen of monocotyledons 191-196 
FWA 176 
Gage a 
in Liliales phylogeny 560, 563-564 
ndhF analysis of 41 
sister relationships of 564 
Gahnia, ndhF analysis of 38 
Galantheae, in Amaryllidaceae phylogeny 363 
Galanthus 
in Amaryllidaceae phylogeny 358-359, 363 
fleshy fruit of 138-141, 143, 146 
flower development in 151 
fruit structure in 143 
ndhF-rbcL analysis of, combined 317 
nuclear ribosomal DNA analysis of 359 
Galaxia, Robertsonian changes in 296 
Galeandra 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Galearis 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Galeola, atpB analysis of 456, 461 
Galeolinae 
atpB analysis of 451 
rbcL analysis of 451 
Garaventia, in Alliaceae (Gilliesioideae) phylogeny 369 
Garcia-Mendoza, Abisaf 329-344 
Garlic, genomic analysis of 305-310 
Caste ria 
bimodal karyotypes in 295 
chromosome number of 295 
fleshy fruit of 147 
phytomelaniferous seeds in 143 
Gaussia 
phylogeny of 263 
seedling morphology and anatomy of 254, 258-262 
Gaut, Brandon S. 329-344 
Geissorhiza 
corms of 403, 406-407 
in Crocoideae phylogeny 399, 401-402, 406, 409 
geographic distribution of 406 
leaf margins of 403, 407 
morphology and anatomy of 403, 406 
pollination of 435-436 
Geitonoplesium 
concerted convergence of traits in 39-40, 42, 47 
fleshy fruit of 137, 147 
multigene analysis of 347-348 
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ndhF analysis of 40, 347 
relationship with Smilacaceae 598-599 
Gelasine, in Tigridieae phylogeny 412-413 
Gene expression 
in evo-devo studies 177 
fading borders of 121 
Gene loss 177 
Gene silencing 182-183 
Genetic(s), developmental, in evo-devo studies 175-178 
Genetic constraints, on evolution 172-187 
Gene transfer 54-56, 73 
Genome evolution 
in Asparagales 289, 293-294, 296-297 
mechanisms of 296-297 
Genome size 287-288 
of Asparagales 289-291, 293-296, 305-306 
Genuinae, in Amaryllidaceae phylogeny 360-362 
Geogenanthus, in Tradescantieae phylogeny 521-525 
Geometridae 437 
Geonoma, seedling morphology and anatomy of 254, 258-
262 
Geonomoid palms 253, 262-263 
Geosiris 
in Iridaceae phylogeny 412 
multigene analysis of 291 
Gethyllideae 
in Amaryllidaceae phylogeny 356, 360-363 
biogeography of 356 
plastid genome analysis of 363 
Gethyllis 
in Amaryllidaceae phylogeny 358, 360-364 
fleshy fruit of 146 
Gethyum, in Alliaceae (Gilliesioideae) phylogeny 369 
Gibasis, in Tradescantieae phylogeny 521-525 
Gilliesia 
in Alliaceae (Gilliesioideae) phylogeny 368 
flowers of 292-293 
ndhF-rbcL analysis of, combined 317 
Gilliesieae, in Alliaceae (Gilliesioideae) phylogeny 368-370 
Gilliesioideae 
actinomorphic 368 
in Alliaceae phylogeny 367-368 
flowers of 369-370 
generic relationships within 368 
geographic distribution of 368 
molecular studies of 367-371 
zygomorphic 368 
Ginkgo, plastid genome analysis of 5 
Givnish, Thomas J. 63-75, 287-304 
Givnish, Thomas J. et at-Phylogenetic relationships of 
monocots based on the highly informative 
plastid gene ndhF: evidence for widespread 
concerted convergence 28-51 
Gladioleae 
in Crocoideae phylogeny 402, 407-409 
morphology and anatomy of 403 
Gladiolus 
corms of 402-403, 407 
in Crocoideae phylogeny 399, 401-403, 407-409, 411 
flowers of 407 
morphology and anatomy of 402-403 
multigene analysis of 291 
ndhF analysis of 40, 291 
pollen aperture in 192 
pollination of 407, 435-437, 441-442 
relationship with Iris 427-428 
relationship with Melasphaerula 402-403 
seedlings of 403, 407 
Globba 
ndhF analysis of 39 
origin, age, and divergence of 628 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Globbeae 
biogeographical analysis of 624-625 
origin, age, and divergence of 624 
GLOBOSA 491 
Glomera 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Glomerinae 
atpB analysis of 454 
rbcL analysis of 454 
Glomeropitcairnia, ndhF analysis of 39 
Gloriosa, in Liliales phylogeny 560 
Glossodia 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Glossophaga 337-338 
Gnetum 
concerted convergence of traits in 47 
gene transfer to 55 
Goldblatt, Peter 434-444 
Goldblatt, Peter et al.-Phylogeny of lridaceae subfamily 
Crocoideae based on a combined multigene 
plastid DNA analysis 399-411 
Goldman, Douglas H. 52-62 
Gonatopus, pollen wall ultrastructure of 205-207 
Gonatostylis 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Gondwanan origins 22-27 
of Bulbine 350 
of Costaceae 24, 633-634, 641, 643 
of Iridaceae 22, 24, 425 
of Marantaceae 24, 657 
of Orchidaceae 22, 24, 461 
of Zingiberales 627-628, 630-631 
Good-Avila, Sara V. 329-344 
Goody era 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
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Goodyerinae 
atpB analysis of 449 
atpB-rbcL analysis of, combined 460 
in Orchidaceae phylogeny 461 
rbcL analysis of 449 
Govenia 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Goveniinae 
atpB analysis of 452 
rbcL analysis of 452 
Graham, Sean W. 28-51, 63-75 
Graham, Sean W. et ai.-Robust inference of monocot deep 
phylogeny using an expanded multigene plas-
tid data set 3-21 
Graminids, multigene analysis of 66, 73 
Grammatophyllum 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Grass alliance, ndhF analysis of 37, 45 
Grastidiinae, in Dendrobieae phylogeny 471, 473-477, 480 




in Amaryllidaceae phylogeny 358 
concerted convergence of traits in 42, 44 
ndhF analysis of 40 
Guaduella, ndhF analysis of 38 
Gunnera, plastid genome analysis of 6, 8 
Guzmania, ndhF analysis of 39 
Gymnadenia, floral evolution of 493 
Gymnostachydoideae, pollen wall ultrastructure of 205, 207 
Gymnostachys 
multigene analysis of 67, 69 
ndhF analysis of 41 
origin, age, and divergence of 628 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Habenaria 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Haemantheae 
in Amaryllidaceae phylogeny 356, 358-363 
biogeography of 356 
chloroplast DNA analysis of 363-364 
fleshy fruit of 146, 360 
nuclear ribosomal DNA analysis of 363-364 
phytomelaniferous seeds of 146 
plastid genome analysis of 363 
Haemanthinae, in Amaryllidaceae phylogeny 362-363 
Haemanthophyllum, fossil record of 94, 96 
Haemanthus 
African disjunction of 612 
in Amaryllidaceae phylogeny 360-364 
fleshy fruit of 136, 138, 140-142, 146 
Haemodoraceae 
aerenchyma absence in 5 16 
arylphenalenones in 527 
functional carpel number of 516 
GenBank data on 33 
generic and subgeneric relationships in Conostylis and 
Blancoa 527-538 
geographic origins and distribution of 24, 527 
multigene analysis of 66, 68, 70 
ndhF analysis of 37, 39, 45 
ovule number in 518 
phylogeny of 527-528 
placenta evagination in 518 
plastid genome analysis of 7, 9, 527-528 
relationship with Pontederiaceae 499 
septal fusion in 508, 517 
tannin cell presence and distribution in 517 
Haemodoroideae 
geographic distribution of 527 
in Haemodoraceae phylogeny 527 
Haemodorum, floral anatomy of 508-509, 514 
Hahn, William J. 28-51 
Hairy scarab pollination, of Iridaceae 440-442 
Halictidae 436, 439 
Hall, Jocelyn C. 28-51 
Halodule, ndhF analysis of 41 
Halophila 
chloroplast DNA analysis of 214, 216, 218-220 
combined molecular and morphological data on 224, 
227 
historical classification of 212 
molecular analysis of 214, 216-217, 219-222 
morphological analysis of 214-216, 218, 224-225 




biogeographical analysis of 657 
in Marantaceae phylogeny 645-646, 655-657 
Hanguana 
multigene analysis of 68, 70, 291 
ndhF analysis of 37, 39, 45, 291 
origin, age, and divergence of 628 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Hanguanaceae 
concerted convergence of traits in 39-40, 42 
GenBank data on 33 
geographic origins and distribution of 24 
multigene analysis of 68, 70 
ndhF analysis of 39-40 
Hannonia 
in Amaryllidaceae phylogeny 359 
nuclear ribosomal DNA analysis of 359 
Hardy, Christopher R. 52-62 
Hastingsia, in Agavaceae phylogeny 325 
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Haumania, in Marantaceae phylogeny 645-646, 653-657 
Hauser, Bernard A. 107-125 
Havey, Michael J. et al.-Genomic resources for Aspara-
gales 305-310 
Haworthia, in Xanthorrhoeaceae phylogeny 347-349 
Hedycarya, four-gene (PHYC, rbcL, ndhF, atpl) analysis of 
81-82, 84-86 
Hedychium 
biogeographical analysis of 624-625 
origin, age, and divergence of 624, 628-629 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Hedyosmum, four-gene (PHYC, rbcL, ndhF, atp1) analysis 
of 82, 84-86 
Heleophyton, fossil record of 95-96 
Helianthus, evo-devo studies of 176 
Heliconia 
biogeographical analysis of 624-625, 631 
multigene analysis of 68, 70 
ndhF analysis of 39 
origin, age, and divergence of 624, 628-629, 631 
relative rates class of 626 
in Zingiberales phylogeny 621, 623, 626 
Heliconiaceae 
biogeographical analysis of 24, 624-625, 627-629, 631 
GenBank data on 33 
multigene analysis of 65-66, 68, 70 
ndhF analysis of 39, 45 
origin, age, and divergence of 624, 631 
relative rates class of 629 
in Zingiberales phylogeny 623, 647 
Helmholtzia 
floral anatomy of 508-509, 515 
multigene analysis of 291 
origin, age, and divergence of 628 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Heloniadaceae, critical characters of 566, 568 
Heloniadeae 567 
autapomorphies in 568 
carpel fusion in 568, 574-575 
chromosome number of 567-569, 575 
critical characters of 566-568 
flower sexual condition in 568 
fruit of 568-569, 575 
genera and species of 568 
geographic origins and distribution of 568 
gynoecium fusion and position in 574-575 
habit of 569 
inflorescence of 569, 574 
in Melanthiaceae phylogeny 566-567 
morphological characters of 569 
ovary position in 568 
perigonal glands of 568, 574 
pollen aperture in 568 
rootstock of 568-569, 573 
sister relationships of 566 
tepals of 569 
Helonias 
biogeographical patterns of 566 
gynoecium fusion and position in 574 
inflorescence of 574 
in Liliales phylogeny 561 
in Melanthiaceae phylogeny 566 
Hemerocallidaceae 
in Amaryllidaceae phylogeny 355 
in Asparagales phylogeny 289, 291-292 
bimodal karyotype in 296 
fleshy fruit of 137, 147 
GenBank data on 32 
homeosis in 152 
mitochondrial genome of 289, 291 
multigene analysis of 72, 291 
ndhF analysis of 40, 291 
ovary position in 292 
phytomelaniferous seeds of 137 
plastid genome analysis of 7, 291 
pollen aperture in 193, 197 
in Xanthorrhoeaceae phylogeny 345 
Hemerocallids 
multigene analysis of 347-348 
in Xanthorrhoeaceae phylogeny 349-350 
Hemerocallis 
floral genes of 116 
intersporal wall formation in 197 
microsporogenesis in 199 
multigene analysis of 68, 70, 291, 347-348 
plastid genome analysis of 7-8, 291 
in Xanthorrhoeaceae phylogeny 349 
Hemiphylacus 
in Asparagales phylogeny 323 
fleshy fruit of 146 
multigene analysis of 291 
ndhF-rbcL analysis of, combined 317 
Henderson, Flor M. and Dennis W. Stevenson-A phylo-
genetic study of Arecaceae based on seedling 
morphological and anatomical data 251-264 
Hensmannia 
multigene analysis of 347-348 
ndhF analysis of 40 
Herbertia, in Tigridieae phylogeny 412-413 
Hermodactylus, pollen aperture in 193 
Herpolirion, multigene analysis of 347-348 
Herre ria 
chromosome number of 323-324 
multigene analysis of 68, 70, 291 
ndhF analysis of 40, 291, 316, 319 
ndhF-rbcL analysis of, combined 317, 319 
ndhF-rbcL-ITS analysis of, combined 318, 322 
relationship with Agavaceae 323-324 
Herreriaceae 
in Asparagales phylogeny 290-291 
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fleshy fruit of 142 
historical classification of 135 
mitochondrial genome of 290-291 
multigene analysis of 290-291 
ndhF analysis of 316 
ndhF-rbcL analysis of, combined 317 
plastid genome analysis of 290-291 
relationship with Agavaceae 323-324 
Herreriopsis, relationship with Agavaceae 324 
Hesperaloe 
in Agavaceae phylogeny 313, 316-318 
chloroplast DNA analysis of 315 
economic importance of 329-330 
geographic distribution of 331-332 
historical classification of 314-315 
natural history of 331-332 
ndhF analysis of 316, 319 
ndhF-rbcL-ITS analysis of, combined 318, 322 
pollination of 331-332 
self-incompatibility of 330-332 
speciation of 329 
Hesperantha 
corms of 403, 406-407 
in Crocoideae phylogeny 399, 401-402, 406-409, 411 
genome size of 294 
geographic distribution of 406 
leaf margins of 403, 407 
morphology and anatomy of 403, 406 
pollination of 435-438, 440-441 
seedlings of 403, 407 
Hesperanthinae, in Crocoideae phylogeny 409 
Hesperocallidaceae 
in Asparagales phylogeny 289-292, 367 
mitochondrial genome of 289-291 
multigene analysis of 290-291 
plastid genome analysis of 290-291 
Hesperocallis 
in Agavaceae phylogeny 313, 316-318, 324, 329, 367 
in Alliaceae phylogeny 367 
in Asparagales phylogeny 289, 291-292, 296 
bimodal karyotypes in 314 
chromosome number of 324 
flowers of 324, 334 
fruit of 324 
geographic distribution of 324, 334 
mitochondrial genome of 289 
multigene analysis of 291 
natural history of 334 
ndhF analysis of 316, 319, 322, 324 
ndhF-rbcL-ITS analysis of, combined 318 
Hesperoyucca 331 
in Agavaceae phylogeny 313, 316-318, 325 
chloroplast DNA analysis of 315 
flowers of 325, 331 
fruit of 325, 331 
geographic distribution of 325, 331-332 
natural history of 331 
ndhF analysis of 316, 319 
ndhF-rbcL-ITS analysis of, combined 318, 322 
ovary position in 325 
pollination of 325, 330-331 
reproductive ecology of 330 
speciation of 329 
Hesse, Michael-Pollen wall ultrastructure of Araceae and 
Lemnaceae in relation to molecular classifi-
cations 204-208 
Hessea 
in Amaryllidaceae phylogeny 360-361 
nuclear ribosomal DNA analysis of 361 
Heteranthera 
aerenchyma distribution in 505, 516 
floral anatomy of 504-513, 516-519 
ndhF analysis of 39 
placenta position in 508, 513 
in Pontederiaceae phylogeny 500 
septal fusion in 508, 513, 517 
septal nectaries lacking in 509, 5 18 
tannin cell presence and distribution in 509, 516-517 
Heteranthereae, in Pontederiaceae phylogeny 499-500 
Heterochrony 121 
definition of 482 
in Orchidaceae 485-488 
Heterosmilax, in Smilacaceae phylogeny 598-605 
Heterotachy 10 
Heterotopy 181 
definition of 482 
in Orchidaceae 485-488 
Hexacyrtis, in Liliales phylogeny 560 
Hilu, Khidir 63-75 
Hippeastreae, in Amaryllidaceae phylogeny 356 
Hippeastroids 356, 359, 364 
Hippeastrum 
in Amaryllidaceae phylogeny 358 
concerted convergence of traits in 42 
homeosis in 152-153 
ndhF analysis of 40 
Holochlamys, pollen wall ultrastructure in 207 
Homeoheterotopy 
definition of 482 




definition of 482 
lateral 482 
in Orchidaceae 152, 485 
vertical 482 
Homeostasis, developmental 179-180 
definition of 179 
failure of 179 
lack of, and evolutionary diversification 180 
Homeotic mutants 152-153, 179, 182 
698 Index ALISO 
Homeotic transition 120-121 




Hopeful monster, definition of 482 
Hopper, Stephen D. et al.-A molecular phylogenetic study 
of generic and subgeneric relationships in the 
southwest Australian endemics Conostylis and 
Blancoa (Haemodoraceae) 527-538 
Hordeum, ndhF analysis of 38 
Horizontal gene transfer 55-56, 73 
Home, Elvira F. C. 3-21 
Hosta 
in Agavaceae phylogeny 313, 316-318, 324-325, 329-
330 
bimodal karyotypes in 288, 295-296, 314, 324-325 
chloroplast DNA analysis of 315 
chromosome number of 295, 324 
concerted convergence of traits in 42, 44, 47 
evolutionary relationships of 292 
flowers of 324, 334 
fruit of 324 
geographic distribution of 324, 334 
historical classification of 314-315 
ndhF analysis of 40, 316, 319 
ndhF-rbcL analysis of, combined 317, 319 
ndhF-rbcL-ITS analysis of, combined 318, 322 
net-venation-only syndrome in 44 
nuclear ribosomal DNA analysis of 315, 318 
pollination of 325, 334 
Houlletia 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Houttuynia 
flower development in 119 
four-gene (PHYC, rbcL, ndhF, atpl) analysis of 82, 
84-86 
Hummingbird pollination 
of Agave 326, 330, 337 
of Furcraea 333 
of Hesperaloe 331 
of Polianthes 326, 334 
Huntleya 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Hyacinthaceae 
in Asparagales phylogeny 288-292, 323 
bimodal karyotypes in 296 
dry fruit capsules of 138-139 
evolutionary relationships of 292 
fleshy fruit of 137-139, 147 
GenBank data on 32 
homeosis in 152 
mitochondrial genome of 288-291 
multigene analysis of 66, 72, 290-291, 317-319, 321-
322 
ndhF analysis of 37-38, 40, 291, 316, 319 
ndhF-rbcL analysis of, combined 317, 319 
ndhF-rbcL-ITS analysis of, combined 321-322 
New World 288 
phytomelaniferous seeds of 137 
plastid genome analysis of 7, 9, 290-291 
pollen aperture and microsporogenesis in 198-203 
relationship with Amaryllidaceae 355 
Hyacinthoides, dry fruit capsules of 138-140 
Hyacinthus 
bimodal karyotypes in 295 
floral genes of 155 
multigene analysis of 291 
ndhF analysis of 40, 291 
Hybridization 73 
Hybrid organs 168-169 
Hydatellaceae 
geographic origins and distribution of 24 
mitochondrial genome of 56 
multi gene analysis of 66, 71, 73 
Hydrastis, plastid genome analysis of 6, 8 
Hydraulic constraints, in climbing palms 271-275 
Hydrilla 
bimodal karyotypes in 288 
chloroplast DNA analysis of 216, 218-220, 225 
combined molecular and morphological data on 217, 
223-224, 226-227 
fossil record of 96 
historical classification of 212, 218-219, 226 
molecular analysis of 216-217, 219-222, 225 
morphological analysis of 214-216, 218, 224 
Najas relationship to 225 
nuclear ribosomal DNA analysis of 216, 221-222 
pollen of 226 
Hydrillaceae 211-212 
Hydrilleae 212, 219 
Hydrilloideae 212, 227 
Hydrochariphyllum, fossil record of 96 
Hydrocharis 
chloroplast DNA analysis of 216, 218-220 
combined molecular and morphological data on 217-
218, 223-224, 226-227 
fossil record of 96 
historical classification of 212, 218, 220-221 
molecular analysis of 214, 216-217, 219-222, 226 
morphological analysis of 214-216, 218, 220-221, 
224-225 
nuclear ribosomal DNA analysis of 216, 221-222 
H ydrocharitaceae 211-230 
biological trends in 212 
chloroplast DNA analysis of 213-214, 216, 218-220, 
222, 225 
combined molecular and morphological data on 217-
218, 223-224, 226-228 
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combined molecular data on 217, 222, 226 
detached male flowers of 215, 217-218, 226 
diversity of 21 1, 220 
emersedlfioating-leaved 218, 224 
entomophily to anemophily to hydrophily in 212 
flower development in 107-108 
fossil record of 94, 96 
freshwater to marine habitation of 212 
geographic origins and distribution of 24 
hermaphroditism to unisexuality to dioecy in 212 
historical classification of 211-212, 218-226 
invasive and weedy species of 212 
long-branch attraction in 227 
merger with Najadaceae 227 
as model system 212 
molecular analysis of 213-214, 216-217, 219-222, 
225-226 
morphological analysis of 213-216, 218, 220-225 
morphological inferences about 218-225 
multigene analysis of 65, 67, 69, 71 
Najas placement in 211-212, 225, 227 
nine-family classification of 211 
nuclear ribosomal DNA analysis of 214, 216, 221-222, 
225-226 
ovule type of 217-219, 224, 226 
phylogenetic reappraisal of 211-230 
submersed 218, 224 
volatility in classification of 211-212 
Hydrochariteae 212, 218 
Hydrocharitoideae 212, 227 
Hydrocleys 
ndhF analysis of 41 
as outgroup in Hydrocharitaceae analysis 225 
Hydrothrix 
floral anatomy of 503, 508-509, 511, 516-519 
ndhF analysis of 39 
plastid genome analysis of 7-8 
in Pontederiaceae phylogeny 500 
septal nectaries ·lacking in 509, 518 
tannin cell presence and distribution in 509, 516-517 
Hylaeanthe, in Marantaceae phylogeny 645-646, 655-656 
Hyles 337 
Hylonycteris 338 
Hymenocallideae, in Amaryllidaceae phylogeny 355 
Hymenocallis 
in Amaryllidaceae phylogeny 358 
concerted convergence of traits in 42 
ndhF analysis of 40 
Hymenoptera 440-441 
Hyophorbe, germination of 281-282 
Hyospathe, seedling morphology and anatomy of 254, 258-
262 
Hyphaene, seedling morphology and anatomy of 254, 258-
262 
Hypoxidaceae 
in Asparagales phylogeny 291-292 
bimodal karyotype in 293 
chromosome number of 293-294 
concerted convergence of traits in 44 
diversity of 293, 298 
fleshy fruit of 137, 147 
GenBank data on 32 
genome size of 293 
geographic origins and distribution of 24 
microsporogenesis in 198-203, 292 
mitochondrial genome of 291 
multigene analysis of 65, 68, 70, 72, 291 
ndhF analysis of 40, 291 
phytomelaniferous seeds of 137 
plastid genome analysis of 7, 291 
pollen aperture in 193, 198-203 
synapomorphies of 292 
Hypoxidia 
fleshy fruit of 147 
microsporogenesis in 198-199, 202 
Hypoxis 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
chromosome number of 294 
concerted convergence of traits in 40-42, 4 7 
fleshy fruit of 14 7 
multigene analysis of 68, 70, 317, 319 
ndhF analysis of 40 
ndhF-rbcL analysis of, combined 317, 319 
stamen suppression in 484 
Hypselodelphys, in Marantaceae phylogeny 645-646, 654-
656 
Idiospermum, four-gene (PHYC, rbcL, ndhF, atpl) analysis 
of 81-82, 84-86 
ILD. See Incongruence length difference 
Illiciales, 18S rDNA analysis of 80 
Illicium 
four-gene (PHYC, rbcL, ndhF, atp1) analysis of 82, 
84-86 
multigene analysis of 67, 69 
plastid genome analysis of 6, 8 
Incongruence length difference (ILD). See also Partition ho-
mogeneity test 56, 215, 217, 415, 421, 610-
611 
Inflorescence. See also specific taxa 
of Acoraceae 107 
of Agavaceae 330-334 
of Alismatales 107-110 
of Asparagales 292-293 
and flower, distinction/limit between 120-121 
genes for 110-111, 116-118, 151-158 
of Japonolirion, Narthecium, and Tofieldia 159-171 
in petaloid monocots, molecular basis for 151-158 
of Triglochin 107-125 
Inga, desiccation tolerance of 282 
Inobulbon, in Dendrobieae phylogeny 465-466, 473-474, 
477 
700 Index ALISO 
Internal transcribed spacer (ITS) 
in Agavaceae analysis 314-319, 321-322, 326 
in Alliaceae (Gilliesioideae) analysis 367-371 
in Allium analysis 372-395 
in Amaryllidaceae analysis 356-365 
in Conostylis and Blancoa analysis 527-538 
in Dendrobieae analysis 465-480 
in Hydrocharitaceae reappraisal 214, 216-217, 221-
222, 225-226 
in Liliales analysis 564 
in Marantaceae analysis 645-659 
in Melanthieae analysis 568-570, 575 
in Smilacaceae analysis 598-605 
in Tigridieae analysis 414, 416-419, 421 
in Trilliaceae analysis 582-589 
in Xanthorrhoeaceae analysis 346-350 
lntersporal wall formation, in Asparagales 197-203 
In vitro binding assays 177 
Involucre 162 
Ipheieae, in Alliaceae (Gilliesioideae) phylogeny 368 
Ipheion 
in Alliaceae (Gilliesioideae) phylogeny 368-370 
in Allium phylogeny 379-380, 382 
flowers of 369-370 
multigene analysis of 291 
ndhF analysis of 40, 291 
Iphigenia, in Liliales phylogeny 560, 562-563 
ovary position in 292 
ovule and seed coat anatomy in 402, 404 
parallelism in 293 
phylogenetics of Tigridieae 412-424 
plastid genome analysis of 7, 9, 12, 291 
plastid genome-based phylogeny of Crocoideae 399-
411 
pollen aperture in 192-193, 197-203 
pollen load analysis in, relevance of 440 
pollination mechanism evolution, in sub-Saharan Africa 
434-444 
pollination specialization versus phylogenetic con-
straints in 442-443 
pollinator shifts versus phylogenetic constraints in 440-
442 
Robertsonian changes in 296 
self-compatibility of 439 
telomere composition in 294 
Irideae 
in Iridaceae phylogeny 412, 417-419 
morphology of 417 
nuclear ribosomal DNA analysis of 419 
plastid genome analysis of 418 
pollination of 436 
Iridodictyum 425, 429, 432 
Iridoideae 
in lridaceae phylogeny 412 
Ipomoea, genetic constraint on evolution in 175 relationship with Crocoideae 402 
Iriartea, seedling morphology and anatomy of 254, 258-262 Iris 
Iriartella 
phylogeny of 263 
pollen aperture in 193 
seedling morphology and anatomy of 254, 258-262 
Iriarteoid palms 253, 262-263 
Iridaceae 
in Asparagales phylogeny 288, 291-293, 559 
bimodal karyotype in 293, 296 
chromosome evolution in 296-297 
chromosome number of 293-295 
diversity of 293-294, 298 
evolutionary relationships of 292 
facultative autogamy of 439 
fleshy fruit absence in 137 
flowers of 292 
GenBank data on 32 
genome size of 293-295 
geographic origins and distribution of 22, 24, 412, 425 
homeosis in 152 
horticulturally important 412 
microsporogenesis in 198-203 
mitochondrial genome of 288, 291, 294 
morphological evolution of Iris 425-433 
morphology of 412 
multigene analysis of 65-66, 68, 70, 72, 291 
ndhF analysis of 40, 291 
oil secretion by 437 
arils of 425-433 
beards of 425-433 
bulbs of 425-433 
combined morphological, cpDNA, and ITS analysis of 
420 
crests of 425-433 
flower development in 151, 153, 157 
genomic sequencing of 289 
geographic distribution of 425 
geophytic organs of 425-433 
homeosis in 152-153 
leaf development of 425 
matK analysis of 427-428 
mesic versus xeric habitats of 425 
morphological evolution of defining characters 425-
433 
morphology of 417 
multigene analysis of 291 
ndhF analysis of 40, 291 
ndhF-rbcL analysis of, combined 317, 319 
nuclear ribosomal DNA analysis of 419 
phylogenetics of 425-426 
phylogeny of 425 
plastid genome analysis of 7-8, 291, 416, 418 
pollen aperture in 192-193 
rhizomes of 425-433 
root tubers of 425-433 
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in Tigridieae phylogeny 417-419 
Iris subgen. Crossiris 432 
Iris subgen. Hermodactyloides 425, 429-432 
Iris subgen. Hermodactyloides sect. Brevituba 427 
Iris subgen. Hermodactyloides sect. Hermodactyloides 428-
430 
Iris subgen. Hermodactyloides sect. Micropogon 428-430 
Iris subgen. Hermodactyloides sect. Monolepis 427 
Iris subgen. Iris 425, 428-432 
Iris subgen. Iris sect. Hexapogon 425, 428-432 
Iris subgen. Iris sect. Iris 425, 428-429 
Iris subgen. Iris sect. Oncocyclus 428-432 
Iris subgen. Iris sect. Psammaris 428-432 
Iris subgen. Iris sect. Pseudoregelia 428-432 
Iris subgen. Iris sect. Regelia 427, 432 
Iris subgen. Limniris 425, 427-432 
Iris subgen. Limniris sect. Californicae 432 
Iris subgen. Limniris sect. Limniris 425, 428-432 
Iris subgen. Limniris sect. Lophiris 425, 428-432 
Iris subgen. Nepalensis 425, 428-432 
Iris subgen. Scorpiris 425, 427-432 
Iris subgen. Xiphium 425, 428-432 
Ischnosiphon, in Marantaceae phylogeny 645-646, 654-656 
Ismene, in Amaryllidaceae phylogeny 358 
Isochilus, in Orchidaceae phylogeny 461 
Jsophysidoideae 
in lridaceae phylogeny 412 
relationship with Crocoideae 402 
Isophysis 
in lridaceae phylogeny 412 
multigene analysis of 291 
I so tria 
atpB analysis of 456, 458, 461 
atpB-rbcL analysis of, combined 460 
in Orchidaceae phylogeny 461 
Itaya, seedling morphology and anatomy of 254, 258-262 
ITS. See Internal transcribed spacer 
Ixia 
corms of 403, 407 
in Crocoideae phylogeny 401-402, 405-409, 411 
leaf margins of 403, 407 
morphology and anatomy of 403 
ovule and seed coat anatomy of 407 
pollination of 435-436, 442 
Ixieae, in Crocoideae phylogeny 399, 407-408 
Ixiinae, in Crocoideae phylogeny 406, 409 
Ixioideae. See Crocoideae 
Ixioliriaceae 
in Amaryllidaceae phylogeny 355 
in Asparagales phylogeny 291-293 
bimodal karyotype in 293 
chromosome number of 293, 295 
diversity of 293 
evolutionary relationships of 292 
GenBank data on 32 
genome size of 293 
geographic origins and distribution of 24 
mitochondrial genome of 291 
multigene analysis of 65-66, 68, 70, 72, 291 
ndhF analysis of 40, 291 
parallelism in 293 
phytomelaniferous seeds of 137 
plastid genome analysis of 7, 9, 12, 291 
Ixiolirion 
multigene analysis of 68, 70, 291 
ndhF analysis of 40, 291 
plastid genome analysis of 7-8, 291 
Janssen, Thomas 22-27 
Japonolirion 
floral structure and orientation in 159-161, 166-169 
multigene analysis of 67, 69 
ndhF analysis of 37-38, 41, 46 
plastid genome analysis of 7-8, 13 
Jenderek, Maria 305-310 
Jodrellia 
historical classification of 345-346, 350 
multigene analysis of 346-350 
in Xanthorrhoeaceae phylogeny 350 
Joffrea, fossil record of 101 
Johansen, Bo 107-125, 135-147 
Johansen, Bo et al.-Molecular basis of development in pet-
aloid monocot flowers 151-158 
Johnsonia 
multigene analysis of 347-348 
ndhF analysis of 40 
Joinvillea 
concerted convergence of traits in 42 
four-gene (PHYC, rbcL, ndhF, atpl) analysis of 81-82, 
84-86, 88 
multigene analysis of 68, 70 
ndhF analysis of 38, 45 
J oinvilleaceae 
concerted convergence of traits in 39-40 
GenBank data on 34 
geographic origins and distribution of 24 
multigene analysis of 66, 68, 70, 73 
ndhF analysis of 37-40 
Jonopsidium, evo-devo studies of 177-178 
JS/lrgensen, Lise Bolt 135-147 
Jubeae, seedling morphology and anatomy of 254, 258-262 
Judd, Walter S. 566-578 
Jugurtia 438 
Juncaceae 
GenBank data on 34 
geographic origins and distribution of 24 
mitochondrial genome of 57 
multigene analysis of 66-68, 70, 73 
ndhF analysis of 37-38, 45 
plastid genome analysis of 57 
J uncaginaceae 
GenBank data on 30 
geographic origins and distribution of 24 
702 Index ALISO 
multigene analysis of 65, 67, 69, 71 
ndhF analysis of 38, 41 
perianth/flower development in 107-125 
]uncus 
multigene analysis of 68, 70 
ndhF analysis of 38 
Juno 429 
Kabuyea, fleshy fruit of 147 
Kalanchoe, evo-devo studies of 181 
Karyotypes, bimodal 
of Agavaceae 288, 296, 314, 324-325 
of Asparagales 288-289, 292-293, 295-296 
in Bulbine 350 
Katherinea, in Dendrobieae phylogeny 474 
Kegeliella 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Kelissa, in Tigridieae phylogeny 412-413 
Keratosperma, fossil record of 97-98 
Kim, Sangtae 107-125 
Kimball, Rebecca T. 231-242 
Kinetochilus, in Dendrobieae phylogeny 477 
Kingia 
multigene analysis of 68, 70 
plastid genome analysis of 7-8 
Kinugasa 
fleshy fruit of 146 
geographic distribution of 579 
ITS-matK analysis of, combined 583, 588 
in Liliales phylogeny 561 
matK analysis of 584, 586 
morphology of 579-580, 586-589 
nuclear ribosomal DNA analysis of 583-584, 586-587 
polyploidy of 589 
in Trilliaceae phylogeny 579-592 
Klattia 
pollination of 435-436, 441 
relationship with Crocoideae 400 
Knema, four-gene (PHYC, rbcL, ndhF, atpl) analysis of 81-
82, 84-86 
Kniphofia 
multigene analysis of 291, 347-348 
ndhF-rbcL analysis of, combined 317 
Koernickanthe, in Marantaceae phylogeny 645-646, 655-
656 
Kores, Paul J. 28-51 
Korthalsia, stem anatomy and water transport in 275-276 
Kress, W. John 28-51, 645-659 
Kress, W. John and Chelsea D. Specht-The evolutionary 
and biogeographic origin and diversification of the 
tropical monocot order Zingiberales 621-632 
Kunhardtia, ndhF analysis of 39 
Kuntheria, in Liliales phylogeny 560 
Kwongans 536 
Lacandonia, flower development in 157 
Laccosperma, stem anatomy and water transport in 276 
Lachnanthes, ndhF analysis of 39 
Lachnocaulon, mitochondrial genome of 55 
Lactoridaceae, multigene analysis of 67, 69 
Lactoris 
ISS rDNA analysis of 80 
four-gene (PHYC, rbcL, ndhF, atpl) analysis of 82, 
84-86 
multigene analysis of 67, 69, 82, 84-86 
plastid genome analysis of 6, 8 
Laeliinae 
atpB analysis of 454 
atpB-rbcL analysis of, combined 462-463 
in Orchidaceae phylogeny 461 
rbcL analysis of 454 
Lagarosiphon 
chloroplast DNA analysis of 213, 216, 218-220 
combined molecular and morphological data on 217, 
223-224, 226-227 
historical classification of 212, 219 
molecular analysis of 213, 216-217, 219-222, 226 
morphological analysis of 214-216, 218, 223-224 
Najas relationship to 225 
nuclear ribosomal DNA analysis of 216, 221-222 
pollen of 226 
Lana ria 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
concerted convergence of traits in 42 
multigene analysis of 68, 70, 291 
ndhF analysis of 40, 291 
plastid genome analysis of 7-8, 291 
Lanariaceae 
in Asparagales phylogeny 291 
bimodal karyotype in 293 
chromosome number of 293 
diversity of 293 
GenBank data on 32 
genome size of 293 
geographic origins and distribution of 24 
mitochondrial genome of 291 
multigene analysis of 65, 68, 70, 72, 291 
ndhF analysis of 40, 291 
phytomelaniferous seeds of 137 
plastid genome analysis of 7, 291, 449 
synapomorphies of 292 
Landolt, Elias 231-242 
Landoltia, phylogenetic classification of 232 
Lapage ria 
fleshy fruit of 146 
in Liliales phylogeny 561, 563 
in Smilacaceae phylogeny 598-605 
Lapeirousia 
chromosome number of 294 
corms of 403, 407 
in Crocoideae phylogeny 399, 401-402, 405, 411 
facultative autogamy of 439 
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geographic distribution of 405 
morphology and anatomy of 403, 405 
pollen load analysis of 440 
pollination of 434-436, 439, 442 
seedlings of 403, 405 
Lapiedra 
in Amaryllidaceae phylogeny 358-359, 363 
nuclear ribosomal DNA analysis of 359 
Lasioideae 
fossil record of 98 
pollen wall ultrastructure of 205-208 
Latania, seedling morphology and anatomy of 254, 258-262 
Lateral homeosis, definition of 482 
Laurales 
18S rDNA analysis of 80 
four-gene (PHYC, rbcL, ndhF, atpl) analysis of 88 
multigene analysis of 79-80 
plastid genome analysis of 6, II 
Laurasian distribution, of Zingiberales 630 
Laxmanniaceae 
in Asparagales phylogeny 289-292, 323 
concerted convergence of traits in 39-40, 42 
evolutionary relationships of 292 
fleshy fruit of 137, 142, 146 
mitochondrial genome of 289-291 
multigene analysis of 72, 290-291 
ndhF analysis of 40, 291 
ndhF-rbcL analysis of, combined 317, 319 
phytomelaniferous seeds of 137 
plastid genome analysis of 7, 9, 290-291 
pollen aperture of 193 
Leaf contact distance 
in Calamus 270 
in Desmoncus 269-271, 273 
of Rhapis 266-267 
Leaf insertion, vascular 271 
Leaf traces 
of Calamus 269-271 
of climbing palms 265, 271 
of Desmoncus 269, 271, 273 
of Rhapis 266-268, 271 
LEAFY 121, 177 
Leaves. See also specific taxa 
of desiccation-tolerant arborescent monocotyledons 131 
flower-subtending 109 
in fossil record 91-106 
net venation in, concerted convergence of 28-51 
Leebens-Mack, Jim 107-125 
Leitch, Ilia 345-351 
Lemna 
allopatric species of 233, 239 
in colder versus warmer temperatures 233-234, 236 
disjunct speciation among 240 
divergence times among 238-239 
ecological divergence among 233-234, 236-238 
geographic distribution of 233-234, 237-239 
growth in nutrient-poor water 233, 238 
phylogenetic classification of 232 
pollen wall ultrastructure of 204-205 
seed dormancy of 234 
speciation of 231-242 
survival in extreme conditions 233 
sympatric species of 238 
Lemnaceae 
allopatric species of 233, 238-239 
allozyme analysis of 231, 234, 240 
disjunct speciation of 240 
divergence times for species 232, 238-239 
ecological divergence among 233-238 
evolution of 240-241 
fossil record of 99, 1 0 1 
genetically determined characteristics of 231 
geographic distribution of 233-239 
growth in nutrient-poor water 233, 238 
growth in seasonal water 233-236 
as model system 240-241 
molecular variation in 231-232, 240-241 
optimal growth of, different conditions for 239-240 
pairwise distance among 232-233 
parapatric and peripatric speciation of 240 
peripheral versus widespread species of 240 
phylogeny of 232 
plastid genome analysis of 231 
pollen aperture in 206 
pollen wall ultrastructure of 204-208 
reduced morphology of 231 
seed production of 234-236 
sexual reproduction of, infrequent 232, 240 
speciation in 231-242 
survival in extreme conditions 231, 233 
survival of cold season 233 
survival of desiccation 233-236 
sympatric species of 238-240 
turions (resting buds) of 233-235 
vegetative propagation by 232, 240 
Lemnoideae, pollen wall ultrastructure of 206 
Leontochir, in Liliales phylogeny 560, 562-563 
Leopoldinia, ndhF analysis of 39 
Lepidoptera 437-438 
Leporella 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Leptonycteris 330, 333, 335-339 
Les, Donald H. 231-242 
Les, Donald H. et al.-A reappraisal of phylogenetic rela-
tionships in the monocotyledon family Hydrochar-
itaceae (Alismatidae) 211-230 
Leucas, African disjunction of 606, 612-614 
Leucocoryne 
in Alliaceae (Gilliesioideae) phylogeny 367-371 
flowers of 369-370 
ndhF analysis of 40 
704 Index ALISO 
Leucocrinum 
mitochondrial genome of 59, 290-291 
multigene analysis of 291 
ndhF analysis of 316 
ndhF-rbcL analysis of, combined 317 
ndhF-rbcL-ITS analysis of, combined 318 
plastid genome analysis of 290-291 
relationship with Agavaceae 324 
Leucojum 
in Amaryllidaceae phylogeny 359, 363 
dry fruit capsules of 138-140, 143 
fleshy fruit of 137-138, 146 
ndhF analysis of 40 
nuclear ribosomal DNA analysis of 359 
phytomelaniferous seeds in 137 
Libertia 
chromosome number of 294 
pollen aperture and microsporogenesis in 199 
Lichonycteris 338 
Lilaea, flower development in 119 
Liliaceae 
chromosome numbers of 295 
clades of 562 
concerted convergence of traits in 47 
fleshy fruit of 137, 142, 146 
flower development in 107-109 
GenBank data on 31 
geographic origins and distribution of 24 
homeosis in 152 
in Liliales phylogeny 559-565 
mitochondrial genome of 58-59 
multigene analysis of 65-67, 69 
ndhF analysis of 38, 41, 47 
plastid genome analysis of 7 
pollen aperture in 191, 197 
sister relationships of 564-566 
Liliales 
achlorophyllous taxa in 564-565 
African disjunction of Androcymbium 606-617 
bimodal karyotypes in 288 
circumscription of 559, 563-564 
concerted convergence of traits in 29, 39-40, 
42-44, 48 
concerted plesiomorphy of 29 
family circumscriptions in 564-565 
family relationships in 564 
fleshy fruit of 135-147 
GenBank data on 20-21, 30 
geographic origins and distribution of 24-26 
historical classification of 559-561 
mitochondrial genome of 54, 56, 58-59, 291, 559-565 
multigene analysis of 65-67, 69, 71-72, 291, 559-565 
ndhF analysis of 37-41, 44-46, 48, 291, 559-565 
ndhF-rbcL analysis of, combined 317, 319 
nuclear ribosomal DNA analysis of Smilax 598-605 
as outgroup in Asparagales study 289 
phylogenetic analyses and biogeography of Trilliaceae 
579-592 
phylogenetics of 559-565 
plastid genome analysis of 4-7, 13, 56, 291, 559-565 
pollen aperture in 191-194 
relationship with other monocots 562-563 
synopsis of Melanthiaceae 566-578 
Lilianae, multigene analysis of 64 
Lilieae, sister relationships of 564-565 
Liliids, multigene analysis of 64 
Liliiflorae 
fleshy fruits in 135-147 
gynoecium of 135 
phytomelaniferous seeds in 136-137 
Lilioideae 
concerted convergence of traits in 42 
sister relationships of 564 
Lilioids, pollen aperture in 191-196 
Lilium 
floral genes of 154 
floral structure and orientation in 166 
four-gene (PHYC, rbcL, ndhF, atp1) analysis of 81-82, 
84-86 
fruit structure in 143 
in Liliales phylogeny 560, 562-565 
microtubule organizing centers of 194 
mitochondrial genome of 57, 59, 291 
multigene analysis of 67, 69, 72, 291, 317 
ndhF analysis of 41, 291 
ndhF-rbcL analysis of, combined 317 
plastid genome analysis of 7-8, 57, 291 
sister relationships of 564-565 
"Lily trees" 129-134 
Limnobieae 212 
Limnobiophyllum 
fossil record of 97, 99, 101 
pollen aperture in 206 
pollen wall ultrastructure of 204-208 
Limnobium 
chloroplast DNA analysis of 216, 218-220 
combined molecular and morphological data on 218, 
223-224, 226-227 
historical classification of 212, 218, 220-221 
molecular analysis of 214, 216-217, 219-222, 226 
morphological analysis of 214-216, 218, 220-221 
nuclear ribosomal DNA analysis of 216, 221-222 
Limnocarpella, fossil record of 96 
Limnocarpus, fossil record of 96 
Limnocharitaceae 
flower development in 107-108 
fossil record of 94 
GenBank data on 30 
geographic origins and distribution of 24 
ndhF analysis of 38, 41, 46 
Limodorinae 
atpB analysis of 451 
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rbcL analysis of 451 
Linaria, floral evolution of 492 
Lindera, floral genes of 116 
Liparis 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
in Dendrobieae phylogeny 466, 471-473 
Liriodendron 
four-gene (PHYC, rbcL, ndhF, atp1) analysis of 81, 
83-86 
multigene analysis of 67, 69, 81, 83-86 
plastid genome analysis of 6, 8 
List era 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
floral evolution of 492 
in Orchidaceae phylogeny 461 
Listerinae 
atpB analysis of 451 
rbcL analysis of 451 
Lithachne, ndhF analysis of 38 
Littonia, in Liliales phylogeny 560 
Livistonia 
conservation biology for 278-284 
desiccation tolerance of 280-283 
seed ecology of 282 
seedling morphology and anatomy of 254, 258-262 
Lloydia 
in Liliales phylogeny 560, 564 
ndhF analysis of 41 
sister relationships of 564 
Lobeliaceae, concerted convergence of traits in 47 
Lobostemon, African disjunction of 614 
Lomandra 
chromosome evolution in 296 
multigene analysis of 291 
ndhF analysis of 40, 291 
ndhF-rbcL analysis of, combined 317 
plastid genome analysis of 7-9, 291 
Lomatophyllum, fleshy fruit of 147 
Long-branch attraction 10, 12, 227 
conditions invoking 80-81 
in 18S rDNA analysis 80-81 
Lophocereus 341 
Lotononis, African disjunction of 606, 612-614 
Lowiaceae 
biogeographical analysis of 24, 624-625, 627-629 
concerted convergence of traits in 42 
GenBank data on 33 
multigene analysis of 65-66, 68, 70 
ndhF analysis of 37, 39, 45 
origin, age, and divergence of 624, 630-631 
relative rates class of 629 
in Zingiberales phylogeny 623, 647 
Luzula 
chromosome evolution in 296 
Index 
multigene analysis of 68, 70 
Luzuriaga 
fleshy fruit of 146 
in Liliales phylogeny 561, 563-564 
multigene analysis of 67, 69 
relationship with Smilacaceae 598-599 
sister relationships of 564 
Luzuriagaceae 
fleshy fruit of 137, 142, 146 
geographic origins and distribution of 24 
historical classification of 135 
in Liliales phylogeny 559-565 
multigene analysis of 65, 67, 69, 71-72 
relationship with Smilacaceae 598-599 
sister relationships of 564 
Lycaste 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Lycomormium 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Lycorideae 
in Amaryllidaceae phylogeny 358-359 
ndhF analysis of 358-359 
Lycoris 
in Amaryllidaceae phylogeny 358-359, 363 
bimodal karyotype in 296 
ndhF analysis of 358-359 
nuclear ribosomal DNA analysis of 359 
Robertsonian changes in 296 
Lyperanthus 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Ma, Hong 107-125 
Mabelia, fossil record of 98 
Macroevolution 
evo-devo studies of 177-178 
versus microevolution 181 
Macropidia, chromosome number of 535 
Macropoda, relationship with Borderea 551 
Macrostomium, in Dendrobieae phylogeny 465 
MADS-box genes 110, 151-158, 490-491 
Magnolia 
705 
four-gene (PHYC, rbcL, ndhF, atp1) analysis of 83-86 
multi gene analysis of 67, 69 
plastid genome analysis of 6, 8 
Magnoliaceae, multigene analysis of 67, 69 
Magnoliales 
18S rDNA analysis of 80 
four-gene (PHYC, rbcL, ndhF, atp1) analysis of 84, 88 
plastid genome analysis of 6, 11 
Magnoliids 
flower development in 119, 151 
sister-group relationships of 5, 11 
Maianthemum 
chloroplast DNA analysis of 315 
706 Index ALISO 
fleshy fruit of 138, 140-142 
ndhF analysis of 40, 316 
ndhF-rbcL analysis of, combined 317, 319 
plastid genome analysis of 7-9 
Maidenia 
chloroplast DNA analysis of 213-214, 216, 218-220 
combined molecular and morphological data on 224, 
226-227 
historical classification of 212, 220-221 
molecular analysis of213-214, 216-217,219-222,226 
morphological analysis of 214-216, 218, 220-222 
nuclear ribosomal DNA analysis of 216, 221-222 
pollen of 226 
Malaxideae 
atpB analysis of 452, 457 
atpB-rbcL analysis of, combined 462-463 
in Orchidaceae phylogeny 461-463 
rbcL analysis of 452, 461 
Malaxis 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Malus, floral genes of 154 
Manfreda 333-334 
in Agavaceae phylogeny 313, 316-318, 326, 330-331 
flowers of 326, 333 
geographic distribution of 326, 332-333 
historical classification of 314 
natural history of 333-334 
ndhF analysis of 319 
ndhF-rbcL-ITS analysis of, combined 318, 322 
pollination of 333-334, 338 
reproductive ecology of 330 
speciation of 329 
Manicaria, ndhF analysis of 39 
Manning, John C. 399-411 
Mapania 
multigene analysis of 68, 70 
ndhF analysis of 38 
Maranta 
biogeographical analysis of 624-625, 627, 657 
in Marantaceae phylogeny 645-646, 653-657 
multigene analysis of 68, 70, 291 
ndhF analysis of 39, 291 
origin, age, and divergence of 624, 628-629 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Marantaceae 645-659 
African taxa of 645 
ancestral area analysis of 649 
Asian taxa of 645 
Bayesian analysis of 649-653 
biogeographical analysis of 24, 624-625, 627-628, 
631-632, 645-659 
Calathea clade of 646, 654 
Donax clade of 646, 654 
extinction events in 657 
Fitch parsimony optimization analysis of 649 
GenBank data on 33, 648 
historical classification of 646 
homeosis in 152 
localized radiations of 657 
Maranta clade of 646, 654 
maximum parsimony analysis of 647-654 
mitochondrial genome of 64 7, 651-653 
multigene analysis of 66, 68, 70, 645-659 
ndhF analysis of 37, 39, 645-659 
New World taxa of 645 
nuclear ribosomal DNA analysis of 647, 651-653 
origin, age, and divergence of 624, 631-632, 657 
pantropical distribution of 649 
phylogeny of 645-659 
plastid genome analysis of 647, 651-653 
root node of 654-657 
Sarcophrynium clade of 646, 654 
Stachyphrynium clade of 646, 654 
supertree analys.is of 653, 655-656 
taxa of uncertainty affinity 646 
tendencies to evolve 179 
in Zingiberales phylogeny 623, 647, 654 
Maranteae, in Marantaceae phylogeny 645-646 
Marantochloa 
biogeographical analysis of 624-625 
in Marantaceae phylogeny 645-646, 654-656 
ndhF analysis of 39 
origin, age, and divergence of 624, 628-629 
relative rates class of 626, 629 
in Zingiberales phylogeny 623, 626 
Marchantia, mitochondrial genome of 53 
Mariceae 
in Iridaceae phylogeny 412 
morphology of 417 
nuclear ribosomal DNA analysis of 419 
plastid genome analysis of 418, 421 
relationship with Tigridieae 417-419, 421 
Masaridae 438 
Maschalocephalus, ndhF analysis of 39 
Masdevallia 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Mastigostyla, in Tigridieae phylogeny 412-413 
Mat communities, of desiccation-tolerant arborescent 
monocotyledons 131-132 
Mathews, Sarah 79-90 
matK 87-88 
in Amaryllidaceae analysis 356, 360, 363 
in Asparagales analysis 289-292 
in Borderea analysis 551 
in Conostylis and Blancoa analysis 527-538 
in Costaceae analysis 634-635 
in Crocoideae analysis 399-411 
in Dendrobieae analysis 471, 474, 477 
in fleshy fruit studies 136 
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in Hydrocharitaceae reappraisal 211-214, 216-217, 
219-220, 222, 225 
in Iris analysis 427-428 
in Lemnaceae speciation analysis 232-234 
in Liliales analysis 559-565 
in Marantaceae analysis 645-659 
in Melanthiaceae analysis 566 
in multigene analyses 63-75 
in Orchidaceae analysis 447 
in Trilliaceae analysis 582-586, 588-589 
in Xanthorrhoeaceae analysis 346-349 
matR 54 
Maundia 
flower development in 115-116 
morphological studies of 113 
Maureira, Ivan J. 287-304 
Maurin, Oliver 63-75 
Mauritia 
eophylls of 263 
seedling morphology and anatomy of 254, 258-263 
Maxilla ria 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Maxillariinae 
atpB analysis of 452-453 
atpB-rbcL analysis of, combined 462-463 
rbcL analysis of 452-453 
Maximum likelihood 10, 84-88 
in Hydrocharitaceae analysis 214-215 
Maximum parsimony (MP) 5, 10, 36, 84-88 
in Androcymbium analysis 610 
in Hydrocharitaceae analysis 214-215 
in Marantaceae analysis 647-654 
in Triglochin analysis 116 
Mayaca 
multigene analysis of 68, 70 
ndhF analysis of 38, 45 
plastid genome analysis of 7-8 
Mayacaceae 
GenBank data on 35 
geographic origins and distribution of 24 
multigene analysis of 66-68, 70, 73 
ndhF analysis of 37-38, 45 
plastid genome analysis of 7, 9, 12 
Mayoa, fossil record of 98 
McPherson, Marc A. 3-21, 28-51, 63-75 
Meconostigma, fossil record of 98 
Medardus, fossil record of 96 
Medeola 
fleshy fruit of 146 
in Liliales phylogeny 561-563 
ndhF analysis of 38, 41 
Meerow, Alan W. 28-51 
Meerow, Alan W. and Deirdre A. Snijman-The never-end-
ing story: multigene approaches to the phylogeny 
of Amaryllidaceae 355-366 
Megachilidae 436 
Megaphrynium, m Marantaceae phylogeny 645-646, 655-
656 
Megastylis 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
in Orchidaceae phylogeny 461 
Meiracylliinae 
atpB analysis of 454 
rbcL analysis of 454 
Meiracyllium 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Melanthiaceae 566-578 
age and origin of 566 
autapomorphies in 568 
biogeographical patterns of 566 
carpel fusion in 568, 574-575 
chromosome number of 567-569, 571, 573, 575 
circumscription and revision of 566 
clades of 562 
concerted convergence of traits in 46-48 
critical characters of 566-570 
flower sexual condition in 568 
flower structure and orientation in 159-171 
fruit of 137, 142-143, 146, 568-569, 575 
GenBank data on 31 
genera and species of 568 
geographic origins and distribution of 24, 566, 568 
gynoecium fusion and positions in 574-575 
habit of 569, 572-574 
historical classification of 566-567 
inflorescence of 569, 572, 574 
in Liliales phylogeny 559-566 
morphological characters of 569-575 
multigene analysis of 65, 67, 69, 71 
ndhF analysis of 38, 41, 46-48 
ovary position in 568, 575 
perigonal glands of 568, 572, 574 
plastid genome analysis of 6-7, 566, 575 
pollen aperture in 191-192, 568 
rootstock of 568-569, 572-573 
sister relationships of 562, 564-566 
synapomorphies of 566-570 
tepals of 569, 572, 574, 576 
tribes of 566-567 
Melanthieae 566-578 
autapomorphies in 568 
carpel fusion in 568, 574-575 
character evolution in 573-575 
chromosome number of 567-569, 571, 573, 575 
critical characters of 566-568 
defining characters of genera 568, 571 
flower sexual condition in 568 
fruit of 568-569, 575 
genera and species of 568 
708 Index ALISO 
geographic distribution of 568, 571 
gynoecium fusion and position in 574-575 
habitat of 571 
habit of 569, 572-574 
inflorescence of 569, 571-572, 574 
infrageneric phylogeny of 567-570 
in Melanthiaceae phylogeny 566-567 
morphological characters of 569-575 
nuclear ribosomal DNA analysis of 568-570, 575 
ovary position in 568, 571, 575 
perigonal glands of 568, 571-572 
phylogeny of 567-576 
plastid genome analysis of 568-570, 575 
pollen aperture in 191, 568 
rootstock of 568-569, 571-573 
sister relationships of 566 
tepals of 569, 571-572, 574, 576 
ventricidal capsule of 575 
Veratrum/Melanthium clade of 570 
Zigadenus complex of 568-570, 575 
Melanthium 
gynoecium fusion and position in 574 
in Melanthieae phylogeny 568, 570 
Melasphaerula 
corms of 402-403, 407 
in Crocoideae phylogeny 401-403, 407-409, 411 
morphology and anatomy of 402-403 
ovules and seeds of 402 
pollen load analysis in 440 
pollination of 435-436, 438 
relationship with Gladiolus 402-403 
seedlings of 403, 407 




in Liliales phylogeny 560 
relationship with Androcymbium 611, 616 
Meridionosulcate apertures 191, 194 
Metaflower 120 
Metanarthecium, pollen aperture in 191 
Metaxylem 
of Calamus 269-272 
of climbing palms 265, 271 
of Desmoncus 269, 271, 273-274 
of Rhapis 266-268, 271 
Mexipedium 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Miche1angeli, Fabian A. 52-62 
Micranthus 
in Crocoideae phylogeny 399, 401-402, 405, 407, 411 
morphology and anatomy of 403 
pollination of 435 
Microdracoides, desiccation-tolerant arborescence in 129-
133 
Microevolution 
evo-devo studies of 176-177 
versus macroevolution 181 
Microsatellite analysis 
of Borderea 541-555 
of Dioscorea 543 
Microsporogenesis, in Asparagales 197-203, 288, 292 
Microtis 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Microtubule organizing centers (MTOCs) 194 
MIKC genes 152-155 
Milia 
multigene analysis of 291 
ndhF analysis of 40, 291, 316 
ndhF-rbcL analysis of, combined 317 
ndhF-rbcL-ITS analysis of, combined 318 
Millam, Kendra C. 28-51, 593-597 
Millennium Seed Bank Project 278 
Milligania 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
fleshy fruit of 147 
multigene analysis of 291 
ndhF-rbcL analysis of, combined 317, 319 
Milula 
in Alliaceae phylogeny 368 
in Allium phylogeny 372, 391 
multigene analysis of 291 
Miocene origins, of Androcymbium 606, 614-615 
Mitochondrial genome 52-62. See also specific genes and 
taxa 
of achlorophyllous taxa 58 
of Acorales and alismatids 56-58 
advantages and limitations of 52 
of Asparagales 56, 58-59, 289-292, 294 
composition and evolution of 53 
data from monocots 56-59 
data incongruence with plastid genome 56, 59-60 
in four-gene analysis 79-90 
gene transfer in 54-56 
of Liliaceae and Anthericum clade 59 
of Liliales 56, 58-59, 291, 559-565 
in multigene analyses 63-75 
mtSSU rDNA 54 
processed paralogs in 54-55 
RNA editing of 53-54 
sequences of nuclear origin 53 
sequences of plastid origin 53 
sequences used in angiosperm phylogenetics 53-54 
size of 53 
substitution rates and patterns of 53 
Modeltest 84 
Modern Synthesis 173-174, 176, 179 
Moegistorhynchus 438 
Mohammad, Neill 79-90 
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Molecular clock analysis 
of Costaceae 624, 628, 634-640 
general time-reversible (GTR) model 84, 624-626, 629 
of Zingiberales 622, 624-629 
Molina-Freaner, Francisco 329-344 
Molineria, fleshy fruit of 147 
Molvray, Mia 28-51 
Monochoria 
floral anatomy of 506, 508-509, 511-512, 516-519 
floral epithelial cells in 516 
ndhF analysis of 39 
in Pontederiaceae phylogeny 499-500 
septal nectaries lacking in 509, 518 
tannin cell presence and distribution in 509, 516-517 
Monocostus 
biogeographical analysis of 624-625 
in Costaceae phylogeny 635, 637-639 
origin, age, and divergence of 624, 628, 638-642 
pollination of 642 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Monocot backbone, plastid genome analysis of 3-21 
Monophrynium, in Marantaceae phylogeny 645-646 
Monophyllanthe, in Marantaceae phylogeny 645-646 
Monophyllorchis 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Monosulcate apertures 191, 194, 197 
Monosulcate-operculate pollen 191-196 
Monosulcate pollen, microsporogenesis pathway for 198-
203 
Monotagma, in Marantaceae phylogeny 645-646, 653-656 
Monotrema, ndhF analysis of 39 
Monotremeae, concerted convergence of traits in 42 
Monstereae 
fossil record of 92 
pollen wall ultrastructure in 207 
Monsteroideae 
fossil record of 98 
pollen wall ultrastructure of 207 
Moody, Michael L. 211-230 
Morae a 
African disjunction of 606, 612-614 
gullet system of 442 
meranthium flower of 442 
microsporogenesis in 198-199, 202 
ovule and seed coat anatomy in 404 
pollination of 434-437, 439, 441-442 
relationship with Iris 427-428 
self-compatibility of 439 
Mostly Male theory 181 
Moth pollination 
of Agavaceae 325-326, 330-331, 334-336 
of Agave 335-336 
of Beschorneria 333 
of Furcraea 333 
of Hesperaloe 331 
of Hesperantha 440 
of Hesperoyucca 330-331 
of Hosta 325 
of lridaceae, in sub-Saharan Africa 437-438 
of Manfreda 333 
of Polianthes 326, 334 
of Prochnyanthes 334 
of Yucca 330-331, 334 
Muilla 
multigene analysis of 291 
ndhF analysis of 40, 291 
plastid genome analysis of 7-9, 291 
Multigene analyses 63-75, 79-80. See also specific taxa 
2000 versus 2005 71-72 
of Agavaceae 66-67, 72, 288, 290-291, 315-322 
of Amaryllidaceae 355-366 
of Asparagales 65-72, 289-291 
of Crocoideae 399-411 
four-gene (PHYC, rbcL, ndhF, atpl) 79-90 
of Liliales 65-67, 69, 71-72, 291, 559-565 
versus plastid only 70-71 
problematic taxa in 64-65, 71, 73 
prospects for improvement 73 
seven-gene, of Asparagales 289-292 
versus single-gene 79 
of Xanthorrhoeaceae 346-349 
Murdannia, multigene analysis of 68, 70 
Musa 
biogeographical analysis of 624-625 
mitochondrial genome of 57, 291 
multigene analysis of 68, 70, 291 
ndhF analysis of 39, 291 
origin, age, and divergence of 624, 628 
plastid genome analysis of 57, 291 
relative rates class of 626 
tree habit/vegetative architecture of 129 
in Zingiberales phylogeny 621, 623, 626 
Musaceae 
biogeographical analysis of 24, 624-625, 628-629 
fossil record of 622 
GenBank data on 33 
multigene analysis of 65-66, 68, 70 
ndhF analysis of 39, 45 
origin, age, and divergence of 624, 629-630 
plastid genome analysis of 7 
in Zingiberales phylogeny 623, 647 
Muscari 
ndhF analysis of 40, 316 
ndhF-rbcL analysis of, combined 317 
ndhF-rbcL-ITS analysis of, combined 318 
plastid genome analysis of 7-9 
Muscidae 438 
Musella 
biogeographical analysis of 624-625 
ndhF analysis of 39 
709 
710 Index ALISO 
origin, age, and divergence of 624, 628-629 
as outgroup in Marantaceae study 649-650 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Musonycteris 338 
Myb 179 
Myrialepsis, stem anatomy and water transport in 275-276 
Myrosma, in Marantaceae phylogeny 645-646, 655-656 
Myrsiphyllum, ndhF-rbcL analysis of, combined 317 






nadlb-c intron, in Orchidaceae analysis 447 
NADH dehydrogenase subunit genes 3-4 
Nadot, Sophie et al.-Aperture pattern and microsporogen-
esis in Asparagales 197-203 
nad3-rpsl2 54 
Najadaceae 
flower development in 107-108 
fossil record of 96 
relationship with Hydrocharitaceae 225, 227 
Najas 
bimodal karyotypes in 288 
chloroplast DNA analysis of 213-214, 216, 218-220 
combined molecular and morphological data on 217, 
223-224, 227 
fossil record of 96 
historical classification of 212 
hydrophily of 227 
molecular analysis of 213-214, 216-217, 219-222 
morphological analysis of 214-216, 218, 223 
nuclear ribosomal DNA analysis of 216, 221-222 
outer floral envelope of 225 
phylogenetic speculation on 225 
position in Hydrocharitaceae 211-212, 225, 227 
Namaquanula 
in Amaryllidaceae phylogeny 360-361 
nuclear ribosomal DNA analysis of 361 
Nanarepenta, relationship with Borderea 551 
Nannorrhops, seedling morphology and anatomy of 254, 
258-262 
Narcissinae, in Amaryllidaceae phylogeny 362 
Narcissus 
in Amaryllidaceae phylogeny 359-362 
dry fruit capsules of 138-140, 143 
fruit structure in 143 
microsporogenesis in 200-201 
ndhF analysis of 40 
nuclear ribosomal DNA analysis of 359 
plastid genome analysis of 7-9 
N artheciaceae 
fleshy fruit absence in 137 
floral structure and orientation in 160 
GenBank data on 30 
geographic origins and distribution of 24 
mitochondrial genome of 56 
multigene analysis of 65, 67, 69, 72 
ndhF analysis of 38, 41 
plastid genome analysis of 56 
pollen aperture in 191 
Narthecium 
floral structure and orientation in 159-161, 166-169 
gynoecium fusion and position in 574 
multigene analysis of 67, 69 
ndhF analysis of 41, 46 
Navia, ndhF analysis of 39 
ndhB 4, 19, 21 
ndhF 4, 28-51 
in Agavaceae analysis 313, 326 
in Amaryllidaceae analysis 38-40, 44, 47, 291, 356-
365 
in Asparagales analysis 37-38, 40, 44, 46-47, 289-292, 
316, 319, 323 
calibration against time 36 
concerted convergence analysis via 39-44, 46-48 
in fleshy fruit studies 28-51, 136 
in four-gene analysis 79-90 
GenBank data on 18, 20, 30-35 
in Liliales analysis 37-41, 44-46, 48, 291, 559-565 
in Marantaceae analysis 645-659 
in multigene analyses 63-75 
in Tradescantieae analysis 520-526 
in Xanthorrhoeaceae analysis 346-349 
Nechamandra 
chloroplast DNA analysis of 214, 216, 218-220 
combined molecular and morphological data on 224, 
226-227 
historical classification of 212, 219 
molecular analysis of 214, 216-217, 219-222, 226 
morphological analysis of 214-216, 218, 222-223 
nuclear ribosomal DNA analysis of 216, 221-222 
pollen of 226 
Nectar-feeding bats 338-339 
Nectaroscordum 
in Alliaceae phylogeny 367-368 
in Allium phylogeny 391 
multigene analysis of 291 
Neighbor-joining (NJ) 84-88 
in Borderea analysis 545, 547-548 
Nemastylis 
combined morphological, cpDNA, and ITS analysis of 
420 
geographic distribution of 422 
morphology of 417 
nuclear ribosomal DNA analysis of 419-420 
plastid genome analysis of 416, 418 
in Tigridieae phylogeny 412-413, 416-420, 422 
Nemexia, in Smilacaceae phylogeny 603-604 
Neoastelia, fleshy fruit of 147 
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Neodregea, in Liliales phylogeny 560 
Neofinetia 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
in Dendrobieae phylogeny 472 
Neoheterotopy, definition of 482 
Neomarica 
combined morphological, cpDNA, and ITS analysis of 
420 
morphology of 417 
nuclear ribosomal DNA analysis of 419, 421 
plastid genome analysis of 416, 418 
in Tigridieae phylogeny 416-421 
Neomoorea 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Neonicholsonia, seedling morphology and anatomy of 254, 
258-262 
Neotrypaea californiensis (ghost shrimp) 245 
Neottia, floral evolution of 492 
Neottieae 
atpB analysis of 451, 457 
atpB-rbcL analysis of, combined 462-463 
rbcL analysis of 451 
Neottioideae, stamen suppression in 484 
Nephelaphyllum 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Nephrosperma, seedling morphology and anatomy of 254, 
258-262 
Nephthytideae, smooth pollen of 207 
Nerine 
in Amary llidaceae phylogeny 360-361 
nuclear ribosomal analysis of 361 
Nervilia 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
in Dendrobieae phylogeny 466 
Nervilieae 
atpB analysis of 451, 457 
atpB-rbcL analysis of, combined 462-463 
rbcL analysis of 451 
Net venation 
climbing habit with 47-48 
concerted convergence of 28-51 
inferred evolutionary origins of 42 
Net-venation-only syndrome 44 
Neuwiedia 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
concerted convergence of traits in 42, 44 
fleshy fruit of 147 
flower development in 118-119 
multigene analysis of 68, 70 
ndhF analysis of 40 
pollen aperture in 193 
seeds of 147 
stamen suppression in 484 
New Guinea, Costaceae in 642-643 
Nicotiana 
plastid genome analysis of 5-6, 8 
virus-induced gene silencing in 182 
Nidularium, ndhF analysis of 39 
Nigritella, floral evolution of 493 
Nitophyllites, fossil record of 98-99 
Nivenia 
pollination of 435-436, 441 
relationship with Crocoideae 400 
Nivenioideae 
in Iridaceae phylogeny 412 
pollination of 436 
relationship with Crocoideae 400, 402 
Noctuidae 437 
Nolina 
in Agavaceae phylogeny 314-315, 323 
chloroplast DNA analysis of 315 
concerted convergence of traits in 40-42 
dry fruit of 142 
habitat of 293 
multigene analysis of 291 
ndhF analysis of 40, 291 
Nolinaceae 
fleshy fruit of 142 
historical classification of 135 
Nomocharis 
in Liliales phylogeny 564-565 
ndhF analysis of 41 
Non-parametric rate smoothing (NPRS) 627, 629 
in Zingiberales analysis 624 
Nordenskioeldia, fossil record of 92 
North America. See also specific taxa of 
monocot origins and distribution in 22-27 
Nothofagus, biogeography of 25 
Notholirion 
in Liliales phylogeny 561, 564-565 
ndhF analysis of 41 
sister relationships of 564-565 
Nothoscordum 
in Alliaceae (Gilliesioideae) phylogeny 367-371 
in Allium phylogeny 372, 379-380, 382 
flowers of 369-370 
Robertsonian changes in 296 
Notylia, genome size of 294 
nriTS. See Internal transcribed spacer 
Nuclear ribosomal genes. See also specific genes and taxa 
in Agavaceae analysis 314-319, 321-322, 326 
in Alliaceae analysis 368 
in Allium analysis 372-395 
in Amaryllidaceae analysis 356 
in Asparagales analysis 291-292 
in chromosome evolution analysis 297 
in Conostylis and Blancoa analysis 527-538 
712 Index ALISO 
in Crinum analysis 360, 362 
in Dendrobieae analysis 465-480 
in Hydrocharitaceae reappraisal 214, 216-217, 221-
222, 225-226 
in Liliales analysis 564 
in Marantaceae analysis 645-659 
in Melanthieae analysis 568-570, 575 
in multigene analyses 63-75 
in Smilacaceae analysis 598-605 
in Tigridieae analysis 414, 416-419, 421 
in Trilliaceae analysis 582-589 
in Xanthorrhoeaceae analysis 346-350 
Nuhliantha, fossil record of 98 
Nymphae a 
four-gene (PHYC, rbcL, ndhF, atpl) analysis of 81, 
83-86 
multigene analysis of 67, 69 
plastid genome analysis of 6 
Nymphaeaceae 
18S rDNA analysis of 80 
flower development in 119 
multigene analysis of 67, 69 
plastid genome analysis of 6 
Nymphaeales, 18S rDNA analysis of 80 
Nypa 
concerted convergence of traits in 42 
cotyledon sheath of 263 
multigene analysis of 68, 70 
ndhF analysis of 37, 39, 45-46 
phylogeny of 263 
plastid genome analysis of 252 
seedling morphology and anatomy of 254, 258-263 
Nypoid palms 253, 262-263 
Nypoideae 252 
Nyssidium, fossil record of 101 
O'Brien, Heath E. 3-21, 28-51 
Odocoileus 593-597 
Odontostomum, pollen aperture in 192 
Olea, African disjunction of 614 
Oligosmilax, in Smilacaceae phylogeny 603-604 
Olmstead, Richard G. 3-21 
Olyra, ndhF analysis of 38 
Oncidiinae 
atpB analysis of 453 
atpB-rbcL analysis of, combined 462-463 
rbcL analysis of 453 
Oncidium 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
floral genes of 155, 491 
flower development of 152, 155 
genome size of 294 
homeosis in 152 
Onion. See also Allium 
genomic analysis of 305-310 
Onira, in Tigridieae phylogeny 412-413 
Onixotis, in Liliales phylogeny 560, 562-563 
Operculum 191-196 
definition of 191 
developmental control of 194 
in dry versus wet habitats 193 
function of 193 
meiosis and 194 
specialization of 193-194 
Ophiopogon 
concerted convergence of traits in 42 
ndhF analysis of 40 
Ophrys 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
floral development in 152-153, 157 
floral evolution in 488, 491, 493 
homeosis in 152-153 
Oporanthiformes, in Amaryllidaceae phylogeny 360 
Orania 
cotyledon sheath·of 263 
primary root of 263 
seedling morphology and anatomy of 254, 258-263 
Oraniopsis, seedling morphology and anatomy of 254, 258-
262 
Orchidaceae 447-464 
in Asparagales phylogeny 288, 291-292, 559 
atpB analysis of 447-464 
atpB anomalies in 459-461 
atpB-rbcL analysis of, combined 459-460, 462-463 
bimodal karyotype in 293, 296 
chromosome number of 293-295 
colonization by 132 
concerted convergence of traits in 47-48 
diversity of 293-294, 298 
evo-devo studies of 481, 491, 494 
fleshy fruit of 137, 147 
flowers of. See Orchid flowers 
future directions in study of 463 
GenBank data on 32 
genome size of 293-295 
geographic origins and distribution of 22, 24, 461 
heterochrony in 485-488 
heterotopy in 485-488 
homeoheterotopy in 485 
homeosis in 152, 485 
iterative and reversible mutations in 491-492 
matK analysis of 447 
mitochondrial genome of 54, 56, 288, 291 
molecular phylogenetic systematics in Dendrobieae 
465-480 
multigene analysis of 65, 68, 70, 72, 291 
nadlb-c analysis of 447 
ndhF analysis of 37, 40, 47, 291 
ndhF-rbcL analysis of, combined 319 
plastid genome analysis of 7, 13, 291, 447-464 
pollen aperture in 193 
VOLUME 22 
problematic taxa in, relationships of 461-463 
rbcL analysis of 447-464 
Robertsonian changes in 296 
seeds of 147, 292 
subfamily relationships in 461 
teratology as speciation in 491-492 
teratology (terata) in 180, 481-496 
Orchidantha 
biogeographical analysis of 625, 630-631 
multigene analysis of 68, 70 
ndhF analysis of 39 
origin, age, and divergence of 628-631 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Orchideae 
atpB analysis of 451, 456 
atpB-rbcL analysis of, combined 460 
rbcL analysis of 451 
Orchid flowers 292 
abnormal 483-484 
characteristic morphological features of 483 
epigynous 482 
evolution of 481-496 
genetic regulation of 488-491 
glossary or terms relating to 482 
gynostemium of 482-483, 488 
labellum of 482-483 
MADS-box gene family and 490-491 
morphology shifts in 484-488 
mutant phenotypes of 483-484 
nonperianth transitions in 488, 490 
normal 482-483 
peloria types in 485-490 
perianth transitions in 484-488, 488 489 
pollinium of 482-483 
pseudopeloria types in 485-490 
stamen suppression in 482, 484, 488, 491 
TCP genes and 490 
terminological challenges for 494 
whorls of 482-483 
zygomorphic 482-483 
Orchidinae 
atpB analysis of 451 
atpB-rbcL analysis of, combined 460 
rbcL analysis of 451 
Orchidoideae 
atpB analysis of 447, 456-459 
atpB-rbcL analysis of, combined 459-460 
homeosis in 152 
stamen suppression in 484 
Orchis 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
floral genes of 491 
homeosis in 152 
Orectanthe, ndhF analysis of 38 
Index 
Organ identity 109 
Oriole pollination, of Agave 330, 336 
Ornamentation 
of pollen wall 197, 204-205 
septal, of Iris 425-433 
Ornithogalum 
bimodal karyotypes in 288, 295-296 
chromosome number of 294-295 
dry fruit capsules of 138-140 
fleshy fruit of 138-141, 143 
fruit structure in 143 
multigene analysis of 291 
ndhF analysis of 40, 291 
Ornithoglossum, in Liliales phylogeny 560 
Orontioideae, pollen wall ultrastructure of 207 
Orontium 
multi gene analysis of 67, 69 
pollen aperture in 206 
pollen wall ultrastructure in 206-207 
Orthoceras 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Oryza 
BAC analysis of 297 
complete genomic sequence of 73 
floral genes of 121 
713 
four-gene (PHYC, rbcL, ndhF, atp1) analysis of 84-87 
genomic sequencing of 287, 291, 416 
mitochondrial genome of 53 
multigene analysis of 68, 70 
ndhF analysis of 38 
origin, age, and divergence of 628 
plastid genome analysis of 7-8 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Ottelia 
chloroplast DNA analysis of 216, 218-220 
combined molecular and morphological data on 224, 
226-227 
fossil record of 96 
historical classification of 212, 218-219 
molecular analysis of 216-217, 219-222, 226 
morphological analysis of 214-215, 218, 224-225 
nuclear ribosomal DNA analysis of 216, 221-222 
Otteliaceae 211-212, 219 
Ottelieae 212 
Oxysepala, in Dendrobieae phylogeny 466, 471-472 
Oxystophyllum, in Dendrobieae phylogeny 471-473, 477 
Pabellonia, in Alliaceae (Gilliesioideae) phylogeny 368-369 
Pachycereeae, bat pollination of 338 
Pachycereus, pollination of 338 
Pachyplectron 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
in Orchidaceae phylogeny 461 
Pachyplectroninae 
714 Index 
atpB analysis of 449 
rbcL analysis of 449 
Paedomorphic trend 120-121 
Paedomorphy, definition of 482 
Pairwise relative rates test, of Zingiberales 625-627 
Palaeoruppia, fossil record of 96 
Paleobotanical studies 91-106 
Palisota 
concerted convergence of traits in 47 
in Tradescantieae phylogeny 520 
Palisotinae, in Tradescantieae phylogeny 520-526 
Palmorchideae 
atpB analysis of 451 
rbcL analysis of 45 I 
Palmore his 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
fleshy fruit of 147 
seeds of 147 
Palms 
arecoid 253, 262-263 
borassoid 253, 262-263 
calamoid 253, 262-263 
caryotoid 253, 262-263 
ceroxyloid 253, 262-263 
chamaedoreoid 253, 262-263 
climbing, stem anatomy and water transport in 265-277 
cocosoid 253, 262-263 
conservation biology for 278-284 
coryphoid 253, 262-263 
current classification and phylogenetic analysis of 251-
253 
desiccation tolerance of 280-283 
geonomoid 253, 262-263 
iriarteoid 253, 262-263 
nypoid 253, 262-263 
phoenicoid 253, 262-263 
phytelephantoid 253, 262-263 
podococcoid 253, 262-263 
pseudophoenicoid 253, 262-263 




in Amaryllidaceae phylogeny 356, 359 
multigene analysis of 291 
nuclear ribosomal DNA analysis of 359 
Pandanaceae 
concerted convergence of traits in 42 
fleshy fruit of 146 
fossil record of 101 
GenBank data on 30 
geographic origins and distribution of 24 
multigene analysis of 65, 67, 69 
ndhF analysis of 38, 41 
plastid genome analysis of 7, 9, 13 
Pandanales 
concerted convergence of traits in 44 
desiccation-tolerant arborescence in 129 
fleshy fruit of 135-147 
flower development in 119 
GenBank data on 20-21, 30 
geographic origins and distribution of 24-26 
mitochondrial genome of 56, 58, 291 
multigene analysis of 65-67, 69, 71-72, 291 
ndhF analysis of 37-38, 41, 44-46, 291 
as outgroup in Asparagales study 289 
plastid genome analysis of 6-7, 9, 13, 56, 291 
pollen aperture in 191, 194 
Pandanus 
multigene analysis of 67, 69 
ndhF analysis of 41 
as outgroup in Liliales study 559 
plastid genome analysis of 7-8 
Pangaea 25 
Panicum, ndhF analysis of 38 
Pantropical distribution 
of Costaceae 633, 643 
of Marantaceae 649 
of Zingiberales 621 
Paphiopedilum 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
homeosis in 152 
as outgroup in Dendrobieae study 466, 471-472 
Robertsonian changes in 296 
Papilio 437 
Parallelism 180-181 
in Asparagales 292-293 
in Tigridieae 413, 422 
Paramongaia 
in Amaryllidaceae phylogeny 358 
ndhF analysis of 40 
Parategeticula 330-331, 334-335 
Parideae 
autapomorphies in 568 
carpel fusion in 568, 574-575 
chromosome number of 567-569, 575 
critical characters of 566-568 
flower sexual condition in 568 
fruit of 568-569, 575 
genera and species of 568 
geographic distribution of 568, 590 
gynoecium fusion and position in 574-575 
habit of 567, 569, 573 
inflorescence of 569, 574 
ITS-matK analysis of, combined 583, 588 
in Melanthiaceae phylogeny 566-576 
morphological characters of 569, 583-586 
nuclear ribosomal DNA analysis of 583, 587 
ovary position in 568 
perigonal glands of 568, 574 
ALISO 
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pollen aperture in 568 
rootstock of 568-569, 573 
sister relationships of 566-567 
tepals of 569, 574 
in Trilliaceae phylogeny 579-592 
Paris 
fleshy fruit of 142, 146 
floral merosity in 579 
floral structure and orientation in 169 
geographic distribution of 579, 589 
ITS-matK analysis of, combined 583, 588 
in Liliales phylogeny 561 
matK analysis of 584, 586 
morphology of 579-580 
nuclear ribosomal DNA analysis of 583-584, 586-587 
Paris subgen. Paris 586 
Partition homogeneity test. See also Incongruence length dif-
ference (ILD) 64, 215, 610 
Pasithea 
geographic distribution of 349 
multigene analysis of 347-348 
in Xanthorrhoeaceae phylogeny 349 
Patersonia, relationship with Iris 427-428 
Patterson, Thomas B. 28-51 
Pauridia 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
disulcate pollen in 193 
Pedilonum, in Dendrobieae phylogeny 473, 477 
Pedrola-Monfort, Joan 606-617 
Pelargonium 
African disjunction of 614 
mitochondrial genome of 54 
Pelexia, atpB analysis of 456 
Peliosanthes, ndhF-rbcL analysis of, combined 317, 319 
Peloria 120-121, 152 
definition of 482 
in orchids, types and evolution of 485-490 
Peltandra, fossil record of 98 
PeMADS2-5 491 
Penalized likelihood 339, 624, 627, 629 
Penet, Laurent 197-203 
Pentastemona, fleshy fruit of 146 
Peramorphy, definition of 482 
Perianth. See also specific taxa 
of Acoraceae 107 
of Alismatales 107-110 
Triglochin, development of 107-125 
Perianth transitions, in Orchidaceae 484-488 
Pericarp 138. See also specific taxa 
in epigynous flowers 138 
in hypogynous flowers 138 
of Liliiflorae 135 
Petaloid monocots. See also specific taxa 
characteristics of 15 l 
flower development in, molecular basis for 151-158 
homeotic mutants among I 52-153 
Petermannia 
fleshy fruit of 135, 146 
in Liliales phylogeny 561-564 
multigene analysis of 67, 69 
plastid genome analysis of 7-8, 13 
Petermanniaceae 
fleshy fruit of 137, 142, 146 
historical classification of 135 
in Liliales phylogeny 559-565 
multigene analysis of 65, 67, 69, 71-72 
plastid genome analysis of 4, 7, 9, 13 
Petersen, Gitte 63-75, 135-147, 287-304, 559-565 
Petersen, Gitte et al.-Mitochondrial data in monocot phy-
logenetics 52-62 
Petrosavia 
floral structure and orientation in 166 
mitochondrial genome of 57-58 
multigene analysis of 67, 69 
plastid genome analysis of 57 
Petrosa viaceae 
floral structure and orientation in 160-161 
GenBank data on 20-21, 30 
geographic origins and distribution of 24 
mitochondrial genome of 56, 58 
multigene analysis of 65, 67, 69, 71 
ndhF analysis of 41 
plastid genome analysis of 4, 7, 13, 56 
pollen aperture in 194 
Petrosaviales 
fleshy fruit of 136-137 
GenBank data on 30 
multi gene analysis of 66-67, 69 
ndhF analysis of 37-38, 41, 45-46 
Pfosseria, fleshy fruit of 147 
Phacelophrynium, in Marantaceae phylogeny 645-646, 655-
656 
Phaenosperma, ndhF analysis of 38 
Phaius 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Phalaenopsis 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
floral evolution of 492 
floral genes of 491 
homeosis in 152 
Pharus, ndhF analysis of 38 
Phenakospermum 
biogeographical analysis of 624-625, 630 
ndhF analysis of 39 
origin, age, and divergence of 624, 628-630 
relative rates class of 626, 629 
in Zingiberales phylogeny 623, 626 
Philesia 
fleshy fruit of 146 
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in Liliales phylogeny 561, 563 
multigene analysis of 67, 69 
ndhF analysis of 41 
in Smilacaceae phylogeny 59S-599 
Philesiaceae 
fleshy fruit of 137, 142, 146 
GenBank data on 31 
geographic origins and distribution of 24 
historical classification of 135 
in Liliales phylogeny 559-565 
multigene analysis of 65, 67, 69, 71 
ndhF analysis of 3S, 41 
relationship with Smilacaceae 59S-599 
Philodendreae, smooth pollen of 207 
Philodendron, fossil record of 9S-99 
Philoliche 43S-439 
Philydraceae 
aerenchyma distribution in 516 
concerted convergence of traits in 42, 44 
crystal type and distribution in 517 
GenBank data on 33 
geographic origins and distribution of 24 
multigene analysis of 66, 6S, 70 
ndhF analysis of 37, 39, 44-45 
plastid genome analysis of 7 
relationship with Pontederiaceae 499 
tannin cell presence and distribution in 517 
Philydrella, multigene analysis of 291 
Philydrum 
floral anatomy of 50S-509, 515 
multigene analysis of 6S, 70 
ndhF analysis of 39, 45 
plastid genome analysis of 7-S 
Phlebocarya 
chromosome number of 535 
ovule number in 51S 
Phoenicoid palms 253, 262-263 
Phoenicophorium, seedling morphology and anatomy of 
254, 25S-262 
Phoenix 
concerted convergence of traits in 42 
conservation biology for 27S 
economic importance of 251 
germination of 2S1 
ndhF analysis of 39 
phylogeny of 263 
seedling morphology and anatomy of 254, 25S-262 
Phormium 
in Agavaceae phylogeny 314, 322 
bimodal karyotypes in 2SS, 295 
multigene analysis of 347-34S 
ndhF analysis of 40, 347 
ndhF-rbcL analysis of, combined 317 
plastid genome analysis of 7-S, 347 
in Xanthorrhoeaceae phylogeny 349 
Photosystem II genes, in plastid genome analysis 3-4 
Phragmipedium 
atpB analysis of 456, 45S 
atpB-rbcL analysis of, combined 460 
floral evolution of 493 
Phreatia 
atpB analysis of 457-45S 
atpB-rbcL analysis of, combined 462 
Phrynieae, in Marantaceae phylogeny 645-646 
Phrynium, in Marantaceae phylogeny 645-646, 653-656 
PHYC, in four-gene analysis 79-90 
Phyllostachys, ndhF analysis of 3S 
Phylogenomics. See also specific taxa 
of Asparagales 2S7-304 
definition of 2S7 
Phytelephantoideae 252 
Phytelephantoid palms 253, 262-263 
Phytelephas 
phylogeny of 263 
seedling morphology and anatomy of 254, 25S-262 
Phytochrome C. See PHYC 
Phytomelaniferous seeds 136-I37, 142-143, I46-147, 292, 
322-323 
Pigafetta, seedling morphology and anatomy of 254, 25S-
262 
Pillansia 
in Crocoideae phylogeny 402, 405, 407, 4II 
morphology and anatomy of 403, 405 
pollination of 435-436 
Pillansieae, in Crocoideae phylogeny 405, 407-40S 
Pillon, Yohan 63-75, 345-351, 559-565 
Piper, four-gene (PHYC, rbcL, ndhF, atpi) analysis of 
S3-S6 
Piperaceae 
ISS rDNA analysis of SO 
flower development in II9 
mitochondrial genome of 55 
Piperales 
ISS rDNA analysis of SO 
four-gene (PHYC, rbcL, ndhF, atpi) analysis of S4, SS 
multigene analysis of 79 
plastid genome analysis of 6, II 
Pires, J. Chris 3-21, 2S-51, 52-62, 63-75, 3I3-32S, 345-
351, 559-565 
Pires, J. Chris et al.-Phylogeny, genome size, and chro-
mosome evolution of Asparagales 2S7-304 
PISTILLATA 15I, 154, 491 
Pistia 
fossil record of 99-lOI 
pollen aperture in 206 
pollen wall ultrastructure of 204-20S 
Pistieae, spiny pollen of 207 
Pisum, plastid genome analysis of 6, S 
Pitcairnia, ndhF analysis of 39 
Placentation, in Pontederiaceae 50S, 5I5, 517 
Plastid genome analysis 3-21, 56-57. See also specific genes 
and taxa 
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of Amaryllidaceae 7, 9, 13, 291, 355-366 
Aphyllanthes inclusion in 9 
of Arecaceae 7, 252 
of Asparaga1es 4-7, 12-13, 56, 289-292 
calibration against time 37 
of Conostylis and Blancoa 527-538 
contributions to knowledge of higher-order relation-
ships 13-14 
of Crocoideae 399-411 
data incongruence with mitochondrial genome 56, 
59-60 
data set for 4 
in four-gene matrix 79-90 
future directions in 14 
GenBank data for 18-2I 
of Haemodoraceae 7, 9, 527-528 
of Liliales 4-7, 13, 56, 291, 559-565 
of Meianthiaceae 6-7, 566, 575 
in muitigene analyses 63-75 
ndhF 28-5I 
only, versus multigene analysis 70-71 
of Orchidaceae 7, 13, 291, 447-464 
problematic relationships in 11-12 
problematic taxa in 9, 64-65, 73 
rate of increase in 14 
of Smilacaceae 7-8, 605 
strength of support in I 0-1I 
taxon sampling versus data collected per taxon in 3-4 
of Tigridieae 415-418, 421 
as workhouse of monocot systematics 14 
of Xanthorrhoeaceae 346-349 
Platanthera 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
floral evolution in 491-492 
homeosis in I 52 
Platanus, four-gene (PHYC, rbcL, ndhF, atp I) analysis of 
81, 83-86 
Platythelys 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Plectocomia, seedling morphology and anatomy of 254, 
258-262 
Plectocomiopsis, stem anatomy and water transport in 275 
Pleea, multigene analysis of 67, 69 
Pleiosmilax, in Smilacaceae phylogeny 599, 603-604 
Pleiostachya, in Marantaceae phylogeny 645-646, 654-656 
Pleiotropic genes 175 
Plena-like varieties, homeosis in 152-153 
Plesiomorphy, concerted 29 
Pleurothallidinae 
atpB analysis of 454 
atpB-rbcL analysis of, combined 462-463 
homeosis in 152 
rbcL analysis of 454 
Pleurothallis 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Plowmanianthus, in Tradescantieae phylogeny 521-525 
Poa, ndhF analysis of 38 
Poaceae 
concerted convergence of traits in 42 
GenBank data on 35 
geographic origins and distribution of 22, 24 
multigene analysis of 66, 68, 70, 73 
ndhF analysis of 37-38, 45 
phylogenomics of 287 
plastid genome analysis of 6-7, 9, 12 
pollen aperture in 193-194 
Zwischenkorper in 194 
Poales 
concerted convergence of traits in 43-44 
desiccation-tolerant arborescence in 129 
GenBank data on 20-21, 34 
genomic resources for 305-310 
geographic origins and distribution of 22, 24, 26 
mitochondrial genome of 54, 56-58 
multigene analysis of 66, 68, 70-73 
ndhF analysis of 37-39, 44-45 
plastid genome analysis of 5-7, 9, 12, 56 
pollen aperture in 193-194 
Podochileae 
atpB analysis of 454, 457 
atpB-rbcL analysis of, combined 462-463 
in Orchidaceae phylogeny 461 
phylogeny of 480 
rbcL analysis of 454 
relationship with Dendrobieae 466, 472, 480 
Podochilinae 
atpB analysis of 454 
atpB-rbcL analysis of, combined of 462-463 
in Podochileae phylogeny 480 
rbcL analysis of 454 
Podochilus 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Podococcoid palms 253, 262-263 
Podococcus 
phylogeny of 263 
seedling morphology and anatomy of 254, 258-262 
Po gonia 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
rbcL analysis of 44 7 
Pogonieae 
atpB analysis of 456 
atpB-rbcL analysis of, combined 460 
Pogoniinae 
atpB analysis of 455 
rbcL analysis of 455 
Polemoniaceae, mitochondrial genome of 54 
Polianthes 334 
717 
718 Index ALISO 
in Agavaceae phylogeny 313, 316-318, 326, 330-331 
flowers of 326, 334 
geographic distribution of 326, 332, 334 
historical classification of 314 
natural history of 334 
ndhF analysis of 316, 319, 326 
ndhF-rbcL analysis of, combined 317, 319 
ndhF-rbcL-ITS analysis of, combined 318, 322 
nuclear ribosomal DNA analysis of 326 
pollination of 326, 334 
reproductive ecology of 330 
speciation of 329 
Pollen 
in fossil record 91-106 
in monocots, characteristics of 197 
monosulcate, microsporogenesis pathway for 198-203 
morphology of, diversity of 197 
smooth versus spiny 206-207 
Pollen apertures 191-196 
in Araceae 194, 197, 205-206 
in Asparagales, pattern of 197-203 
cytokinesis and 197-198 
developmental control of 193 
disulcate 191, 194, 197 
disulculate 191, 194 
diversity of 197 
in Lemnaceae 206 
meridionosulcate 191, 194 
monosulcate 191, 194, 197 
monosulcate-operculate 191-196 
operculate 191-196 
parameters for 197 
pattern of, defining characteristics of 197 
polyplicate 205-208 
pontopercu1ate 191, 194 
position within tetrad 197 
transformation series of 194 
trichotomosulcate 197 
zonasulcate 191, 194, 197 
zonasulculate 191, 194 
Pollen walls 
atectate 204-205 
ornamentation of 197, 204-205 
tectate-columellate 204-205 
ultrastructure of, Araceae versus Lemnaceae 204-208 
Pollination 
of Agavaceae 325-326, 329-344 
of Costaceae 642 
of Iridaceae in sub-Saharan Africa, evolution of 434-
444 
Pollination unit 109 
Po1ygonatae, ndhF analysis of 47 
Polygonatum 
chloroplast DNA analysis of 315 
concerted convergence of traits in 4 7 
microsporogenesis in 200 
ndhF analysis of 40 
ndhF-rbcL analysis of, combined 317, 319 
Polyplicate pollen 205-208 
Polyploidy 176-177, 287-288 
in Agavaceae 329 
in Allium 383 
in Asparagales 289, 295-297 
in Borderea 544, 550-551 
in Trilliaceae 589 
of Veratrum 575 
Polystachya 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
colonization by 132 
in Dendrobieae phylogeny 465 
in Orchidaceae phylogeny 461 
rbcL analysis of 461 
Polystachyinae 
atpB analysis of 454 
atpB-rbcL analysis of, combined 462-463 
rbcL analysis of 454 
Ponera, in Orchidaceae phylogeny 461 
Pontederia 
aerenchyma distribution in 516 
crystal type and distribution in 509-510, 517 
floral anatomy of 507-513, 516-519 
floral epithelial cells in 510, 516 
functional carpel number in 507-508, 516 
multigene analysis of 68, 70 
origin, age, and divergence of 627-628 
ovule number in 508, 518 
placenta evagination in 517-518 
placenta position in 508, 513, 517 
in Pontederiaceae phylogeny 499 
relative rates class of 626 
septal fusion in 513 
septal nectaries in 509, 518 
tannin cell presence and distribution in 507, 509-510, 
516-517 
in Zingiberales phylogeny 623, 626 
Pon tederiaceae 
aerenchyma distribution in 501-502, 505, 514, 516 
chloroplast DNA analysis of 514-516 
in Commelinales phylogeny 499 
crystal type and distribution in 509-510, 517 
disulcate pollen in 193 
floral anatomy of 499-519 
floral epithelial cells in 510, 514, 516 
functional carpel number in 507-508, 514, 516 
GenBank data on 33 
geographic origins and distribution of 24, 499 
multigene analysis of 66, 68, 70 
ndhF analysis of 37, 39, 45 
ovule number in 508, 515, 518 
phylogeny of 499-500 
placenta evagination in 502, 505, 515, 517-518 
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placenta position in 508, 513, 515, 517 
placentation in 508, 515, 517 
plastid genome analysis of 7, 9 
pseudomonomery in 516 
septal fusion in 508, 511, 513, 515, 517 
septal nectaries in 501, 507, 509, 511, 515, 518 
tannin cell presence and distribution in 507, 510, 514, 
516-517 
Pontederieae, in Pontederiaceae phylogeny 499 
Pont hi eva 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Pontoperculate apertures 191 
Population biology 172 
Populus, genomic sequencing of 178 
Porembski, Stefan-Vegetative architecture of desiccation-
tolerant arborescent monocotyledons 129-134 
Porosia, fossil record of 101 
Posidocea, fossil record of 96 
Posidonia, fossil record of 96 
Posidoniaceae 
flower development in 107-109 
fossil record of 96 
geographic origins and distribution of 24 
Potamogeton 
floral structure and orientation in 168-169 
flower development in 119-120 
fossil record of 96 
multigene analysis of 67, 69 
Potamogetonaceae 
flower development in 107-109, 119-121 
fossil record of 94, 96 
geographic origins and distribution of 24 
multigene analysis of 65, 67, 69, 71 
Najas position in 225 
Potarophytum, ndhF analysis of 39 
Pothoideae, pollen wall ultrastructure of 207 
Prasophyllinae 
atpB analysis of 450 
atpB-rbcL analysis of, combined 460 
rbcL analysis of 450 
Prayer plant family. See Marantaceae 
Prescottia 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Prescottiinae 
atpB analysis of 449 
atpB-rbcL analysis of, combined 460 
rbcL analysis of 449 
Prince, Linda M. 28-51 
Prince, Linda M. and W. John Kress-Phylogeny and bio-
geography of the prayer plant family: getting 
to the root problem in Marantaceae 645-659 
Principal coordinate (PCO) analysis, of Borderea 545-547 
Prionium 
multigene analysis of 68, 70 
ndhF analysis of 38 
Pristiglottis 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Pritchard, Hugh W. 278-284 
Pritchardia, seedling morphology and anatomy of 254, 258-
262 
Processed paralogs 54-55 
Prochnyanthes 334 
in Agavaceae phylogeny 313, 316-318, 326, 330-331 
flowers of 326, 334 
geographic distribution of 326, 332, 334 
natural history of 334 
ndhF analysis of 316, 319, 326 
ndhF-rbcL-ITS analysis of, combined 318, 322 
nuclear ribosomal DNA analysis of 326 
pollination of 326, 334 
reproductive ecology of 330 
speciation of 329 
Proiphys 
in Amaryllidaceae phylogeny 358-360 
concerted convergence of traits in 42, 44 
ndhF analysis of 40 
Promoters, genetic, changes in 177-178 
Prosartes 
concerted convergence of traits in 47 
fleshy fruit of 146 
in Liliales phylogeny 561-564 
ndhF analysis of 38, 41, 46-47 
sister relationships of 564 
Prosoeca 438-440 
Prospecies, definition of 482 
Protein function, evo-devo studies of 178 
Proto xylem 
of Calamus 269-272 
of climbing palms 265, 271 
of Desmoncus 269, 271, 273-274 
of Rhapis 266-268, 271 
Protoyucca 331 
psbA-trnH, in Tigridieae analysis 412-424 
psbB 4, 18, 20 
psbC 4-5, 19, 21 
psbD 4-5, 19, 21 
psbE 4, 19, 21 
psbF 4, 19, 21 
psbH 4, 18, 20 
psbJ 4, 19, 21 
psbL 4, 19, 21 
psbN 4, 18, 20 
psbT 4, 18, 20 
Pseuderia 
in Dendrobieae phylogeny 465-466, 472, 474-475 
historical classification of 474-475 
Pseudanthium 109 
of Triglochin 109, 119-120 
Pseudobombax, bats feeding on 338 
720 Index ALISO 
Pseudolaelia, colonization by 132 
Pseudomonomery, in Pontederiaceae 516 
Pseudopeloria 152 
definition of 482 
in orchids, types of and evolution of 485-490 
Pseudophoenicoid palms 253, 262-263 
Pseudophoenix 
phylogeny of 263 
seedling morphology and anatomy of 254, 258-262 
Pseudorchis, floral evolution of 492 
Pseudosmilax, in Smilacaceae phylogeny 598-599, 603-604 
Pseudotrillium 
geographic distribution of 579, 589-590 
in Liliales phylogeny 561 
matK analysis of 584, 586 
nuclear ribosomal DNA analysis of 583-584, 586-587 
Pseudovanilla 
atpB analysis of 456, 458, 461 
atpB-rbcL analysis of, combined 460 
Pseudowintera, four-gene (PHYC, rbcL, ndhF, atp1) analysis 
of 81, 83-86 
Pterichis 
atpB analysis of 458 
atpB-rbcL analysis of, combined 460 
Pterostylidinae 
atpB analysis of 450 
atpB-rbcL analysis of, combined 460 
rbcL analysis of 450 
Pterostylis 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
in Orchidaceae phylogeny 461 
Puya 
multigene analysis of 68, 70 
ndhF analysis of 39 
Pyralidae 437 
Pyrenees, Borderea boundaries and population diversity in 
541-555 
Pyrrorhiza, ovule number in 518 
Quantitative trait loci (QTL) 175-176 
Radinosiphon 
corms of 403, 405-407 
in Crocoideae phylogeny 401-402, 405-409, 411 
leaf margins of 403, 407 
morphology and anatomy of 403, 405-406 
pollination of 435 
seedlings of 403, 406-407 
Rafflesiaceae, gene transfer in 55 
Rai, Hardeep S. 3-21, 28-51, 63-75 
Rajania, relationship with Borderea 551 
Rakotondranony, Laurent G. 278-284 
Random amplified polymorphic DNA (RAPD) analysis, of 
Borderea 541-555 
Ranunculaceae 
flower development in 151-152 
homeosis in 152 
Rapatea 
multigene analysis of 68, 70 
ndhF analysis of 39 
Rapateaceae 
GenBank data on 35 
geographic origins and distribution of 23-24 
multigene analysis of 66, 68, 70, 73 
ndhF analysis of 37, 39, 45 
pollen aperture in 193 
Rasmussen, Finn N. et al.-Fleshy fruits in liliiflorous 
monocots 135-147 
Ravenala 
biogeographical analysis of 624-625, 630 
ndhF analysis of 39 
origin, age, and divergence of 624, 628, 630 
relative rates class of 626 
in Zingiberales phylogeny 621, 623, 626 
Ravenea 
conservation biology for 278-284 
desiccation tolerance of 280-283 
germination of 282 
ndhF analysis of 39 
seed ecology of 282-283 
seedling morphology and anatomy of 254, 258-262 
rbcL 3-4, 11-13, 19, 21, 28-29, 37 
in Agavaceae analysis 313-322, 326, 339 
in Alliaceae (Gilliesioideae) analysis 367-371 
in Amaryllidaceae analysis 355-356, 359, 363 
in Arecaceae analysis 252 
in Asparagales analysis 288-292, 314-315, 323 
biogeographical analysis via 22 
in Borderea/Tamus analysis 551 
in Crocoideae analysis 399-411 
in Dendrobieae analysis 471, 474, 477 
in fleshy fruit studies 136 
in four-gene analysis 79-90 
in Hydrocharitaceae reappraisal 211-214, 216-217, 
219-220, 222, 225 
in Lemnaceae speciation analysis 232-234, 240 
in Liliales analysis 317, 319, 559-565 
in Marantaceae analysis 645-659 
in Melanthiaceae analysis 566 
versus mitochondrial genes 56 
in multigene analyses 63-75 
in Orchidaceae analysis 447-464 
in Tradescantieae analysis 520-526 
in Xanthorrhoeaceae analysis 346-349 
in Zingiberales analysis 622-627 
Rediviva 407, 437 
Reinhardtia, ndhF analysis of 39 
Remizowa, Margarita V. et al.-Patterns of floral structure 
and orientation in Japonolirion, Narthecium, and 
Tofieldia 159-171 
Ressayre, Adrienne 197-203 
Restionaceae 
GenBank data on 35 
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geographic origins and distribution of 23-24 
multigene analysis of 66, 68, 70, 73 
ndhF analysis of 37-38, 45 
plastid genome analysis of 6-7, 12 
Restionids, multigene analysis of 73 
Restrepia 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Reussia 
aerenchyma distribution in 516 
crystal type and distribution in 509, 517 
floral anatomy of 507-509, 511, 513-514, 516-519 
floral epithelial cells in 516 
functional carpel number in 507, 516 
ovule number in 508, 518 
placenta evagination in 517-518 
placenta position in 508, 517 
in Pontederiaceae phylogeny 499 
septal nectaries in 507, 509, 518 
Reverse genetics 182 
Rhapidophyllum, seedling morphology and anatomy of 254, 
258-262 
Rhapis 
axial continuity of 266-268 
double curve of 266 
hydraulic constraints in 271-275 
leaf contact distance of 266-267 
leaf traces of 266-268, 271 
safety and efficiency of transport in 275 
stem anatomy and water transport in 265-268, 272-275 
tracheary elements of 266, 271 
xylem structure of 266-268, 271 
Rhapis principle 266 
Rheum, plastid genome analysis of 6, 8 
Rhipogonaceae 
fleshy fruit of 137, 142, 146 
GenBank data on 31 
geographic origins and distribution of 24 
historical classification of 135 
in Liliales phylogeny 559-565 
multigene analysis of 65, 67, 69, 71 
ndhF analysis of 38, 41 
relationship with Smilacaceae 598-599 
Rhipogonum 
fleshy fruit of 146 
in Liliales phylogeny 561, 563 
multigene analysis of 67, 69 
ndhF analysis of 41 
in Smilacaceae phylogeny 598-605 
Rhizomes 
of Iris 425, 427-433 
of Melanthiaceae 569, 573 
Rhodohypoxis 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
multigene analysis of 291 
Rhodophiala, in Amaryllidaceae phylogeny 356 
Rhuacophila 
fleshy fruit of 14 7 
multigene analysis of 347-348 
Rhynchospora, ndhF analysis of 38 
Rice. See also Oryza 
genomic analysis of 305-310 
Ridleyella, ndhF analysis of 40 
Ridleyellinae, in Podochileae phylogeny 480 
Riedelia 
ndhF analysis of 39 
origin, age, and divergence of 628 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Riedelieae, biogeographical analysis of 625 
Rigidella 
combined morphological, cpDNA, and ITS analysis of 
420 
morphology of 417 
nuclear ribosomal DNA analysis of 419 
plastid genome analysis of 415-416, 418 
in Tigridieae phylogeny 413, 415-420 
Rimacola 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Ripogonaceae. See Rhipogonaceae 
Ripogonum. See Rhipogonum 
RNA editing, of mitochondrial genome 53-54 
RNA interference (RNAi) systems 182-183 
RNA silencing, of genes 182 
Roalson, Eric H. 28-51 
Robertsonian changes, in Asparagales 296 
Robust inference, of deep phylogeny, plastid genome anal-
ysis for 3-21 
Rocha, Martha et al.-Pollination biology and adaptive ra-
diation of Agavaceae, with special emphasis on the 
genus Agave 329-344 
Rock band model, in evo-devo 181-182 
Rock outcrops 
competition for 133 
desiccation-tolerant arborescent monocotyledons on 
131-133 
Rodriguez, Aaron and Kenneth J. Sytsma-Phylogenetics of 
the "tiger-flower" group (Tigridieae: Irida-
ceae): molecular and morphological evidence 
412-424 
Romulea 
corms of 403, 406-407 
in Crocoideae phylogeny 402, 406, 409, 411 
morphology and anatomy of 403, 406 
pollen load analysis of 440 
pollination of 434-436, 440-441 
seedlings of 403, 406 
R!Z)nsted, Nina 63-75, 559-565 
Rooney, Thomas P. and Kendra C. Millam-Population de-
mography and herbivory of Trillium grandiflo-
722 Index ALISO 
Rosaceae 
rum: implications for Trillium conservation 
593-597 
homeosis in 152 
pollen aperture in 193 
Rosales, concerted convergence of traits in 47 
Roystonea 
phylogeny of 263 
plastid genome analysis of 7-8 
seedling morphology and anatomy of 254, 258-262 
rpl2 4, 19, 21 
loss in Asparagales 289, 294 
rpll6 
in Arecaceae analysis 252 
in Lemnaceae speciation analysis 232-234, 240 
in Liliales analysis 564 
in Smilacaceae analysis 605 
rps2 54 
3'-rpsl2 4, 19, 21 
rps4, in Crocoideae analysis 399-411 
rps7 4, 19, 21 
rpslO 54 
rps11 54 
rps12, loss in Asparagales 289 
rps16 
in Alliaceae (Gilliesioideae) analysis 367-371 
in Crocoideae analysis 399-411 
in Marantaceae analysis 645-659 
in Xanthorrhoeaceae analysis 346-349 
Rudall, Paula J. 159-171, 191-196, 287-304, 345-351, 
367-371, 481-496 
Ruppia 
bimodal karyotypes in 288 
fossil record of 96 
Ruppiaceae 
flower development in 107-109 
geographic origins and distribution of 24 
Ruscaceae 
in Asparagales phylogeny 289-293, 323 
chromosome numbers of 295 
concerted convergence of traits in 39-40, 42, 47 
evolutionary relationships of 292 
fleshy fruit of 137-138, 142, 146 
GenBank data on 32 
historical classification of 135 
mitochondrial genome of 289-291, 294 
multigene analysis of 72, 290-291 
ndhF analysis of 40, 291, 316 
ndhF-rbcL analysis of, combined 317 
net venation in 293 
parallelism in 293 
plastid genome analysis of 7, 9, 290-291 
seeds of 292 
Ruse us 
in Asparagales phylogeny 323 
ndhF analysis of 316 
ndhF-rbcL analysis of, combined 317 
Russell, Tammy 79-90 
Saarela, Jeffery M. 3-21 
Sabat 
conservation biology for 278-284 
germination of 280-282 
habitat diversity of 282 
seed ecology of 282 
seedling morphology and anatomy of 254, 258-262 
Sabia, four-gene (PHYC, rbcL, ndhF, atp1) analysis of 81, 
83-86 
Sagisma, fossil record of 94 
Sagittaria 
flower development in 108 
fossil record of 94, 96 
four-gene (PHYC, rbcL, ndhF, atpl) analysis of 81, 
83-86 
multi gene analysis of 67, 69 
ndhF analysis of 41 
plastid genome analysis of 7-8 
Sanblasia, in Marantaceae phylogeny 645-646 
Sandersonia, in Liliales phylogeny 560 
Sanseviera 
in Agavaceae phylogeny 314-315, 323 
chloroplast DNA analysis of 315 
intersporal wall formation in 197 
Saranthe, in Marantaceae phylogeny 645-646, 654-656 
Sarcandra, four-gene (PHYC, rbcL, ndhF, atpl) analysis of 
81, 83-87 
Sarcophrynium 
biogeographical analysis of 625 
in Marantaceae phylogeny 645-646, 653-657 
Sarcopodium, in Dendrobieae phylogeny 465-466, 474 
Saruma 
18S rDNA analysis of 80-81 
four-gene (PHYC, rbcL, ndhF, atpl) analysis of 83-86 
Satyriinae 
atpB analysis of 450 
rbcL analysis of 450 
Satyrium 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Saururaceae 
18S rDNA analysis of 80 
flower development in 119 
mitochondrial genome of 54 
multigene analysis of 67, 69 
Saururus 
multigene analysis of 67, 69 
plastid genome analysis of 6, 8 
Savannosiphon 
in Crocoideae phylogeny 402, 405, 411 
geographic distribution of 405 
morphology and anatomy of 403, 405 
pollination of 435 
Savolainen, Vincent 399-411 
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Saxofridericia, ndhF analysis of 39 
Sayeria, in Dendrobieae phylogeny 473, 477 
Scadoxus 
in Amaryllidaceae phylogeny 358-360, 362-364 
concerted convergence of traits in 42, 44 
fleshy fruit of 146 
ndhF analysis of 40 
Scalariform perforation plates 269 
Scathophagidae 438 
Schelhammera 
fleshy fruit of 146 
in Liliales phylogeny 560 
multigene analysis of 67, 69 
Scheuchzeria 
flower development in 108-109, 120 
ndhF analysis of 41 
plastid genome analysis of 7-8 
Scheuchzeriaceae 
flower development in 107-108, 119-120 
GenBank data on 30 
geographic origins and distribution of 24 
ndhF analysis of 38, 41 
plastid genome analysis of 7, 9 
Schickendanziella, in Alliaceae (Gilliesioideae) phylogeny 
369 
Schisandra 
multigene analysis of 67, 69 
plastid genome analysis of 6, 8 
Schisandraceae, multi gene analysis of 67, 69 
Schizachyrium 
concerted convergence of traits in 37 
ndhF analysis of 38 
Schizostylis, in Crocoideae phylogeny 399, 406 
Schoenocaulon 
chromosome number of 571, 573, 575 
defining characters of 568, 571 
geographic distribution of 571 
habitat of 571 
habit of 572 
inflorescence of 571-572, 574 
in Liliales phylogeny 561 
in Melanthieae phylogeny 568-576 
morphology of 571-575 
ovary position in 571 
perigonal glands of 571-572, 574 
rootstock of 571-573 
tepals of 571-572, 574 
Schoenocephalium, ndhF analysis of 39 
Schoenolirion, in Agavaceae phylogeny 325 
Scholleropsis 
floral anatomy of 508-509, 511, 514, 516-518 
in Pontederiaceae phylogeny 500 
septal nectaries lacking in 509, 518 
Schumannianthus 
biogeographical analysis of 657 
in Marantaceae phylogeny 645-646, 649, 653-657 
Sciaphila 
mitochondrial genome of 57-58 
plastid genome analysis of 57 
as problematic taxon, in multigene analysis 64-65 
Scilla 
bimodal karyotypes in 288, 295 
genome size of 294-295 
multigene analysis of 66-68, 70 
ndhF analysis of 40, 316 
ndhF-rbcL analysis of, combined 317 
ndhF-rbcL-ITS analysis of, combined 318 
Scindapsites, fossil record of 98 
Scirpus, ndhF analysis of 38 
Sclerosperma, pollen aperture in 193 
Scoliopus 
concerted convergence of traits in 42 
in Liliales phylogeny 561-564 
ndhF analysis of 38, 41, 46 
sister relationships of 564 
sdh3 55 
loss in Asparagales 289, 294 
sdh4 55 
Seagrasses 
phylogenetic reappraisal of Hydrocharitaceae 211-230 
seed size variation in Zostera 243-247 
Seberg, Ole 52-62, 63-75, 135-147, 287-304, 559-565 
Sedge alliance, ndhF analysis of 37, 45 
Seed(s). See also specific taxa 
character phylogeny of 142 
in fossil record 91-106 
of Lemnaceae, production of 234-236 
phytomelaniferous 136-137, 142-143, 146-147, 292, 
322-323 
in Zostera, size variation of 243-247 
Seed banking, for palms 278-284 
Seed dispersal, concerted convergence of 28-51 
Seedlings 
of Arecaceae 251-264 
of Crocoideae 402-403, 405, 407 
Segarra-Moragues, Jose Gabriel and Pilar Cataliin-Species 
boundaries and population divergence in the 
Pyrenean endemic relict genus Borderea 
(Dioscoreaceae) as revealed by microsatellite 
(SSR) and other hypervariable markers 541-
555 
Segmental duplication, in Asparagales 296 
Selenipedium 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
concerted convergence of traits in 47 
in Orchidaceae phylogeny 461 
seeds of 147, 461 
Self-compatibility 
of Agavaceae 330 
of Iridaceae 439 
Selseycarpus, fossil record of 96 
724 Index ALISO 
SEPALLATA 121, 154, 491 
Septal fusion, in Pontederiaceae 508, 513, 515, 517 
Serenoa 
ndhF analysis of 39 
seedling morphology and anatomy of 254, 258-262 
Serpenticaulis, in Dendrobieae phylogeny 466, 471 
Sessilanthera 
combined morphological, cpDNA, and ITS analysis of 
420 
morphology of 417 
nuclear ribosomal DNA analysis of 419 
plastid genome analysis of 418 
in Tigridieae phylogeny 412-413, 417-420 
Shade habitats 
concerted convergence in 28-51 
inferred evolutionary origins in 42 
Siderasis, in Tradescantieae phylogeny 521-525 
Siliquamomum, biogeographical analysis of 625 
Silva-Montellano, Arturo 329-344 
Simethis 
fleshy fruit of 147 
multigene analysis of 291, 347-348 
in Xanthorrhoeaceae phylogeny 349 
Simmons, Mark P. 52-62 
Simple sequence repeat (SSR) analysis 
of Borderea 541-555 
of Dioscorea 543 
Simpson, Michael G. and Darren H. Burton-Systematic flo-
ral anatomy of Pontederiaceae 499-519 
Sink, Kenneth C. 305-310 
Siphonochilus 
biogeographical analysis of 625, 631 
ndhF analysis of 39 
as outgroup in Costaceae study 634 
as outgroup in Marantaceae study 649-650 
Sisyrinchieae 
in lridaceae phylogeny 412 
morphology of 417 
nuclear ribosomal DNA analysis of 419 
plastid genome analysis of 418 
Sisyrinchium 
combined morphological, cpDNA, and ITS analysis of 
420 
genome size of 294 
morphology of 417 
multigene analysis of 68, 70 
ndhF analysis of 40 
nuclear ribosomal DNA analysis of 419 
oil secretion by 437 
plastid genome analysis of 7-8, 416, 418 
Skipper, Martin 151-158 
Sliding boundaries concept 121 
Slipper orchids. See Cypripedioideae 
Smilacaceae 568-605 
circumscription of 601-604 
fleshy fruit of 137, 142, 146 
GenBank data on 31 
geographic origins and distribution of 24, 598, 603-605 
historical classification of 135 
in Liliales phylogeny 559-565 
as monogeneric family 604 
multigene analysis of 65, 67, 69, 71 
ndhF analysis of 38, 41 
New World clade of 601, 604-605 
Old World clade of 599-600, 604 
phylogeny of 598-605 
plastid genome analysis of 7-8, 605 
sister relationships of 566 
Smilacales 598-599 
Smilacina, concerted convergence of traits in 47 
Smilax 568-605 
climbing habit of 598 
concerted convergence of traits in 47 
delimitation of, controversy over 598-599 
diversity of 598 
fleshy fruit of 146 
four-gene (PHYC, rbcL, ndhF, atp1) analysis of 83-86 
future initiatives on 605 
geographic classification of 598, 603-605 
in Liliales phylogeny 561, 563 
migration hypothesis for 605 
morphology of 598 
multigene analysis of 67, 69, 83-86, 317 
ndhF analysis of 41 
ndhF-rbcL analysis of, combined 317 
nuclear ribosomal DNA analysis of 598-605 
phylogeny of 604-605 
plastid genome analysis of 7-8, 605 
relationships within 604 
size of genus 598 
Smilax sect. China 604 
Smilax sect. Coilanthus 604 
Smilax sect. Coprosmanthus 604 
Smilax sect. Macranthae 604 
Smilax sect. Smilax 604 
Smith, Selena Y. 3-21 
Snijman, Deirdre 355-366 
Sobralia 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Sobralieae 
atpB analysis of 457 
atpB-rbcL analysis of, combined 462-463 
Sobraliinae 
atpB analysis of 454 
rbcL analysis of 454 
Socratea, seedling morphology and anatomy of 254, 258-
262 
Sokoloff, Dmitry D. 159-171 
Solaria, in Alliaceae (Gilliesioideae) phylogeny 368-369 
Soltis, Douglas E. 107-125 
Soltis, Pamela S. 107-125 
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Sorghastrum, ndhF analysis of 38 
Sorghum, BAC analysis of 297 
Soros, Connie L. 211-230 
South America. See also specific taxa of 
monocot origins and distribution in 22-27 
southern versus northern 23 
Southern blotting 297 
South Gondwana. See also Gondwanan origins 
monocot origins and distribution in 22-27 
Souza, Valeria 329-344 
Sowerbaea, multigene analysis of 291 
Sparaxis 
in Crocoideae phylogeny 399, 401-402, 406, 411 
facultative autogamy of 439 
morphology and anatomy of 403 
ovule and seed coat anatomy in 404 
pollination of 435-437, 439-441 
S parganiaceae 
geographic origins and distribution of 24 
multigene analysis of 72-73 
ndhF analysis of 39, 45 
plastid genome analysis of 6-7, 12 
Sparganium 
multigene analysis of 68, 70, 72-73 
ndhF analysis of 39 
plastid genome analysis of 7-8 
Spathanthus, ndhF analysis of 39 
Spathicarpeae, smooth pollen of 206-207 
Spathiphyllum 
four-gene (PHYC, rbcL, ndhF, atpl) analysis of 83-86 
ndhF analysis of 41 
plastid genome analysis of 7-8 
pollen wall ultrastructure in 207 
Spathoglottis 
atpB analysis of 457-458, 461 
atpB-rbcL analysis of, combined 462 
Spatholirion 
ndhF analysis of 39 
in Tradescantieae phylogeny 521-525 
Specht, Chelsea D. 52-62, 621-632 
Specht, Chelsea D.-Gondwanan vicariance or dispersal in 
the tropics? The biogeographic history of the 
tropical monocot family Costaceae (Zingiber-
ales) 633-644 
Speciation. See also specific taxa 
of Agave 326, 329, 333, 339-341 
of Lemnaceae 231-242 
teratology as 492-493 
Speea, in Alliaceae (Gilliesioideae) phylogeny 369 
Sphaeradenia, multigene analysis of 67, 69, 291 
Spiranthes 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
mitochondrial genome of 54 
ndhF analysis of 40 
Spiranthinae 
atpB analysis of 449 
atpB-rbcL analysis of, combined 460 
rbcL analysis of 449 
Spiranthoideae 
atpB analysis of 449 
rbcL analysis of 449 
stamen suppression in 484 
Spirematospermum fossil 629-630 
Spirodela 
ecological divergence among 233-234 
fossil record of 99 
geographic distribution of 233-235 
phylogenetic classification of 232 
speciation of 231-242 
survival in extreme conditions 233-234 
turions of 233-234 
Sporobolus, ndhF analysis of 38 
Sporopollenin 204-208 
Sprekelia, in Amaryllidaceae phylogeny 358 
SQUAMOSA 154-155 
SSR analysis 
of Borderea 541-555 
of Dioscorea 543 
Stachyphrynium 
biogeographical analysis of 625, 657 
in Marantaceae phylogeny 645-646, 653-657 
Stamen(s), in homeosis 152-153 
Stamen suppression, in orchid flowers 482, 484, 488, 491 
Staminate units 119-120 
Stanhope a 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Stanhopeinae 
atpB analysis of 453 
atpB-rbcL analysis of, combined 462-463 
rbcL analysis of 453 
Stawellia, multigene analysis of 347-348 
Stegolepis, ndhF analysis of 39 
Steinmannia, in Alliaceae (Gilliesioideae) phylogeny 369 
Stellilabium 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Stem(s), of climbing palms, and long-distance water trans-
port 265-277 
Stemmatium, in Alliaceae (Gilliesioideae) phylogeny 368-
369 
Stemona 
fleshy fruit of 146 
multigene analysis of 67, 69, 291 
ndhF analysis of 41, 291 
as outgroup in Liliales study 559 
plastid genome analysis of 7-8, 291 
Stemonaceae 
concerted convergence of traits in 42 
fleshy fruit of 146 
fossil record of 94 
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GenBank data on 30 
geographic origins and distribution of 23-24 
homeosis in 152 
multigene analysis of 65, 67, 69 
ndhF analysis of 38, 41 
net-venation-only syndrome in 44 
plastid genome analysis of 7, 13 
Stenanthella, chromosome number of 575 
Stenanthium 
chromosome number of 571, 573, 575-576 
defining characters of 568, 571 
geographic distribution of 571 
habitat of 571 
habit of 572 
inflorescence of 571-572, 574 
in Liliales phylogeny 561 
in Melanthieae phylogeny 568-576 
morphology of 571-575 
ovary position in 571, 575 
perigonal glands of 571-572, 574 
rootstock of 571-573 
tepals of 571-572 
Stenobasipteron 438 
Stenocereus, pollination of 338 
Stenomesseae, in Amaryllidaceae phylogeny 355-356 
Stenorrhynchos 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
Sternbergia 
in Amaryllidaceae phylogeny 359-360 
fleshy fruit of 146 
ndhF analysis of 40 
nuclear ribosomal DNA analysis of 359 
Stevenson, Dennis W. 52-62, 63-75, 251-264, 287-304 
Stichoneuron, ndhF analysis of 41 





chloroplast DNA analysis of 216, 218-220 
combined molecular and morphological data on 217-
218, 223-224, 227-228 
fossil record of 96 
historical classification of 212, 218-219 
life history of 228 
molecular analysis of 216-217, 219-222 
morphological analysis of 214-215, 218, 223-225 
nuclear ribosomal DNA analysis of 221-222 
Stratiotoideae 212, 227 
Strelitzia 
biogeographical analysis of 625, 630 
concerted convergence of traits in 37 
multigene analysis of 68, 70 
ndhF analysis of 39 
origin, age, and divergence of 628, 630 
plastid genome analysis of 7-8 
relative rates class of 626 
in Zingiberales phylogeny 621, 623, 626 
Strelitziaceae 
biogeographical analysis of 24, 624-625, 627-630 
GenBank data on 34 
multigene analysis of 65-66, 68, 70 
ndhF analysis of 37, 39, 45 
origin, age, and divergence of 624, 630 
plastid genome analysis of 7-8 
in Zingiberales phylogeny 623, 647 
Streptanthera, in Crocoideae phylogeny 406 
Streptoliriinae, in Tradescantieae phylogeny 520-526 
Streptopus 
concerted convergence of traits in 4 7 
fleshy fruit of 146 
in Liliales phylogeny 561-564 
ndhF analysis of 38, 41, 46-47 
sister relationships of 564 
Stromanthe, in Marantaceae phylogeny 645-646, 655-656 
Strumaria 
in Amaryllidaceae phylogeny 360-361 
nuclear ribosomal DNA analysis of 361 
Strumariinae 
in Amaryllidaceae phylogeny 360 
nuclear ribosomal DNA analysis of 361 
Stylidium, speciation in 535 
Stylochaetoneae, reticulate pollen of 207 
Stypandra, molecular analysis of 347-348 
Sub-Saharan Africa, Iridaceae of 434-444 
Sulcus (sulci) 191 
Syagrus 
conservation biology for 278 
seedling morphology and anatomy of 254, 258-262 
Symplocarpus, fossil record of 98 
Synapomorphies 80, 91 
of Asparagales 288, 292-293 
of Melanthiaceae 566-570 
Synechanthus 
phylogeny of 263 
seedling morphology and anatomy of 254, 258-262 
Synnotia, in Crocoideae phylogeny 406 
Syringodea 
in Crocoideae phylogeny 402, 405-406, 409, 411 
morphology and anatomy of 403, 406 
Sytsma, Kenneth J. 28-51, 63-75, 287-304, 412-424 
Tacca 
concerted convergence of traits in 39-40 
fleshy fruit of 146 
multigene analysis of 67, 69 
ndhF analysis of 41, 46 
origin, age, and divergence of 627-628 
relative rates class of 626 
in Zingiberales phylogeny 623, 626 
Taccales, fleshy fruit of 136 
Talbotia 
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multigene analysis of 67, 69 
ndhF analysis of 41 
plastid genome analysis of 7-8 
Tamijia, biogeographical analysis of 625, 631 
Tamura, Minoru N. 63-75 
Tamus 
chromosome number of 551 
fleshy fruit of 146 
rbcL analysis of 551 
relationship with Borderea 541-542, 550-551 
Tangtsinia, floral evolution in 488, 493 
Tannin cells, in Pontederiaceae 507, 509-510, 514, 516-517 
Tapeinochilos 
biogeographical analysis of 625 
in Costaceae phylogeny 635, 637-639 
current distribution of 642 
fruit of 642 
ndhF analysis of 39 
origin, age, and divergence of 628, 638-643 
relative rates class of 626 
seeds of 642 
in Zingiberales phylogeny 623, 626 
TCP genes, and floral development 179, 490 
Tecophilaea 
concerted convergence of traits in 47 
multigene analysis of 68, 70, 291 
ndhF analysis of 40, 291 
Tecophilaeaceae 
in Asparagales phylogeny 291-293 
bimodal karyotype in 293 
chromosome number of 293, 295 
diversity of 293 
evolutionary relationships of 292 
fleshy fruit of 137, 147 
flowers of 292-293 
GenBank data on 32 
genome size of 293 
geographic origins and distribution of 24 
microsporogenesis in 199-203 
mitochondrial genome of 291 
multigene analysis of 65, 68, 70, 72, 291 
ndhF analysis of 40, 291 
net venation in 293 
ovary position in 292 
parallelism in 293 
phytomelaniferous seeds of 137 
plastid genome analysis of 7, 9, 12, 291 
pollen aperture in 192-193 
Tegeticula 325, 330-331, 334-335 
Te1ipogoninae 
atpB analysis of 453 
rbcL analysis of 453 
Telomeres, in Asparagales 289, 294 
Terata (teratology) 
definition of 482 
historical perspective on 481-482 
in orchids 180, 481-496 
as speciation 492-493 
Tetrastigma, gene transfer from 55 
Tetrodon, in Dendrobieae phylogeny 466 
Tetroncium 
flower development in 115 
morphological studies of 112 
Thalassia 
chloroplast DNA analysis of 216, 218-220 
combined molecular and morphological data on 224, 
226-227 
fossil record of 96 
historical classification of 212 
molecular analysis of 214, 216-217, 219-222 
morphological analysis of 214-216, 218, 224-225 
nuclear ribosomal DNA analysis of 216, 221-222 
Thalassiaceae 211-212 
Thalassioideae 212 
Thalassodendron, fossil record of 96 
Thalia, in Marantaceae phylogeny 645-646, 653-656 
Thassocharis, fossil record of 96 
Thaumatococcus 
in Marantaceae phylogeny 645-646, 654-656 
ndhF analysis of 39 
Thelasiinae 
atpB analysis of 454 
atpB-rbcL analysis of, combined 462-463 
in Podochileae phylogeny 480 
rbcL analysis of 454 
Thelionema, multigene analysis of 347-348 
Thelychiton, in Dendrobieae phylogeny 466, 473, 477 
Thelymitra 
atpB analysis of 456, 458 
atpB-rbcL analysis of, combined 460 
floral evolution of 493 
Thelymitrinae 
atpB analysis of 450-451 
atpB-rbcL analysis of, combined 460 
rbcL analysis of 450-451 
Themidaceae 
in Asparagales phylogeny 288-293, 323, 367 
evolutionary relationships of 292 
flowers of 292 
GenBank data on 32 
mitochondrial genome of 288-291 
multigene analysis of 66, 72, 290-291 
ndhF analysis of 37-38, 40, 291, 316, 319 
ndhF-rbcL analysis of, combined 317, 319 
ndhF-rbcL-ITS analysis of, combined 321-322 
parallelism in 293 
phytomelaniferous seeds of 137 
plastid genome analysis of 7, 9, 290-291 
relationship with Amaryllidaceae 355 
There ianthus 
in Crocoideae phylogeny 399, 402, 405, 407, 411 
morphology and anatomy of 403, 405 
728 Index ALISO 
pollination of 435-436 
seedlings of 403, 405 
Thismia 
mitochondrial genome of 57-58 
multigene analysis of 72 
plastid genome analysis of 57 
as problematic taxon, in multigene analysis 64-65 
relationship with Arachnitis 564 
relationship with Corsia 564 
Thomsonieae, spiny pollen of 206-207 
Thrinax 
phylogeny of 263 
seedling morphology and anatomy of 254, 258-262 
Thunia 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Thuniinae 
atpB analysis of 453 
rbcL analysis of 453 
Thurnia 
multigene analysis of 68, 70 
ndhF analysis of 38, 45 
Thurniaceae 
GenBank data on 35 
geographic origins and distribution of 24 
multigene analysis of 66-68, 70, 73 
ndhF analysis of 37-38 
Thyrsantheminae, in Tradescantieae phylogeny 520-526 
Thyrsanthemum, in Tradescantieae phylogeny 521-525 
"Tiger-flower" group. See Tigridieae 
Tigridia 
combined morphological, cpDNA, and ITS analysis of 
420-421 
flowers of 413 
geographic distribution of 412, 422 
morphology of 417 
non-monophyly of 421-422 
nuclear ribosomal DNA analysis of 419-421 
oil secretion by 437 
plastid genome analysis of 415-416, 418, 421 
relationship with Calochortus 413 
in Tigridieae phylogeny 412-413, 415-422 
Tigridieae 412-424 
biogeography of 422 
character congruence in 414-415, 420-421 
combined morphological, ITS, and cpDNA analysis of 
420-421 
floral convergence in 421-422 
flowers of 412-413 
geographic distribution of 412, 420, 422 
in Iridaceae phylogeny 412 
morphology of 412, 414, 416-417, 421-422 
nuclear ribosomal DNA analysis of 414, 416-419, 421 
parallelism in 413, 422 
phylogenetic congruence in 421 
phylogenetics of 412-424 
plastid genome analysis of 414-418, 421 
pollen grains of 422 
rootstock of 422 
taxonomic congruence in 414-415, 421 
Tigridiinae 
chromosome number of 412 
combined morphological, cpDNA, and ITS analysis of 
420-421 
geographic distribution of 412, 420, 422 
morphology of 417 
nuclear ribosomal DNA analysis of 416-421 
plastid genome analysis of 416, 418, 421 
pollen of 412 
in Tigridieae phylogeny 412-424 
Tillandsia 
multigene analysis of 68, 70 
ndhF analysis of 39 
pollen aperture in 193 
Tinantia, in Tradescantieae phylogeny 521-525 
Tipularia 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Tofieldia 
calyculus of 161-169 
floral structure and orientation in 159-171 
four-gene (PHYC, rbcL, ndhF, atp1) analysis of 81, 
83-86 
multigene analysis of 67, 69 
ndhF analysis of 41, 46 
plastid genome analysis of 7-8 
pollen aperture of 194 
Tofieldiaceae 
calyculus of 161-169 
floral structure and orientation in 159-171 
flower development in 107, 109 
fossil record of 10 1 
GenBank data on 30 
geographic origins and distribution of 24 
mitochondrial genome of 56, 58 
multigene analysis of 65, 67, 69, 71 
ndhF analysis of 38, 41 
plastid genome analysis of 7, 12, 56 
pollen aperture in 194, 197 
Tofieldia sect. Tofieldia 160, 162-169 
Tofieldia sect. Unibracteatae 160, 162, 166-169 
Tomlinson, P. Barry-Stem anatomy of climbing palms in 
relation to long-distance water transport 265-
277 
Tonina, ndhF analysis of 38 
Town, Christopher D. 305-310 
Toxicoscordion 
chromosome number of 571, 573, 575-576 
defining characters of 568, 571 
geographic distribution of 571 
habitat of 571 
habit of 572 
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inflorescence of 571-572 
in Liliales phylogeny 561-563 
in Melanthieae phylogeny 568-576 
morphology of 571-575 
ovary position in 571 
perigonal glands of 571-572, 574 
rootstock of 571-572 
tepals of 571-572, 574 
Tracheary elements 
of Calamus 271 
of climbing palms 265, 271 
of Desmoncus 271 
of Rhapis 266, 271 
Trachyandra, multigene analysis of 347-348 
Trachycarpus 
conservation biology for 278-284 
desiccation tolerance of 280-283 
germination of 280 
seed ecology of 282 
seedling morphology and anatomy of 254, 258-262 
Trachyphrynium, in Marantaceae phylogeny 645-646, 654-
656 
Tradescantia 
origin, age, and divergence of 627-628 
relative rates class of 626 
in Tradescantieae phylogeny 521-525 
in Zingiberales phylogeny 623, 626 
Tradescantieae 
Old World versus New World 520, 525 
subtribal relationships in 520-526 
Tradescantiinae, in Tradescantieae phylogeny 520-526 
Transformation series, of pollen apertures 194 
Translational asymmetry 179 
Transposable element (TE) insertion 296-297 
Transverse commissures, of Calamus 269-270, 272 
TreeFitter, for biogeographical analysis 23-25 
Tree habit, of desiccation-tolerant monocotyledons 129-134 
Tribonanthes 
chromosome number of 535 
floral anatomy of 508-509, 514-515 
Trichlora, in Alliaceae (Gilliesioideae) phylogeny 369 
Trichopus 
fleshy fruit of 146 
multigene analysis of 67, 69 
ndhF analysis of 41, 46 
Trichotomosulcate apertures 197 
Trichotosia 
atpB analysis of 457-458 
atpB-rbcL analysis of, combined 462 
Tricoryne 
multigene analysis of 347-348 
ndhF analysis of 40 
Tricostatocarpon fossil 629 
Tricyrtis 
concerted convergence of traits in 42 
in Liliales phylogeny 561-564 
ndhF analysis of 38, 41, 44, 46 
net-venation-only syndrome in 44 
sister relationships of 564 
Triglochin 
bilateral symmetry of 118-119 
flexibility of bract in 118-119 
floral genes of (APETALA3, DEFICIENS) 110-111, 
116-118, 121 
floral primordia of 111 
floral unit of 109, 119-120 
flower-subtending leaves of 109 
morphological comparisons among 113-115 
morphological studies of 110, 112-113 
mu1tigene analysis of 67, 69 
ndhF analysis of 41 
organ identity in 109 
perianth/flower development in 107-125 
pseudoanthia of 109, 119-120 
terminal structures of 109-110, 120-121 
Triglochin maritima 107-125 
Triglochin procera 113 
Triglochin striata 113-115 
Triglochin subgen. Cycnogeton 120 
Trilliaceae 579-592 
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